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Abstract
This study’s primary purposes were to: (a) explore relationships among creative
thinking abilities, learning styles, and problem-solving styles of high school students who
were talented in the domains of athletics, science, and the visual arts; and to (b)
investigate the perceptions of creativity (person, process, product, and press), learning
styles, and problem-solving styles of students who showed creative potential. Both
quantitative and qualitative methodologies were utilized. The 105 participants had a
mean age of 16.22 and were enrolled in three high schools with similar demographics and
academic offerings. Participants were athletes from interscholastic varsity teams, science
students from honors and Advanced Placement (AP) courses, and visual arts students
from AP and studio art courses who were nominated by their teachers or coaches. The
nine participants in the qualitative study were selected from the original sample using
purposeful sampling; each talent domain was equally represented. Selection was based
on students’ creativity scores from the Torrance Tests of Creative Thinking (Verbal B
and Figural B) and from teachers’ nominations. The possible relationships between
creative thinking abilities as assessed by the TTCT Verbal B and TTCT Figural B,
learning styles as profiled by the Building Excellence Survey (BE), and problem-solving
styles as computed by VIEW were analyzed. Students in the qualitative study
participated in semi-structured interviews and follow-up email questionnaires, and all
data were transcribed and coded for emerging themes using a software program to assist
with data coding and retrieval. Results of the correlational analyses supported few

i

significant relationships between VIEW or the BE with the TTCT Verbal B or the TTCT
Figural B. Significant relationships resulted between the BE and VIEW. Student
perceptions of their creativity, learning styles, and problem-solving styles showed
differences and similarities among and between talent domains. Implications of these
findings suggest further research is needed to understand individual differences and talent
domain influences on creativity, learning styles, and problem-solving styles.
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CHAPTER ONE: INTRODUCTION TO THE STUDY
The purpose of this study was to examine the characteristics of talented high school
students from different domains. Furthermore, this study had two main objectives. One
objective was to explore relationships among creative thinking abilities, learning styles, and
problem-solving styles of high school students, who were recognized as talented by teachers and
coaches in the domains of athletics, science, or the visual arts. The other intent was to
investigate the perceptions of creativity (person, process, product, and press), learning styles, and
problem-solving styles of a group of secondary school students demonstrating creative potential
and representing one of these talent domains. By providing detailed information about these
three constructs with respect to the targeted high school students, it is hoped that those working
with this age group will have an expanded perspective on how to develop students’ talent and
foster their creative behaviors.
Creativity
In this study, creativity is considered an aspect of talent as indicated by Renzulli’s ThreeRing Conception of Giftedness (2005). Furthermore, Renzulli (1997) supported that “every
learner has strengths or potential strengths that can be used as a foundation for effective learning
and creative productivity” (p. 58). In addition to Renzulli’s perspective of creativity, Treffinger
(1998) emphasized creativity as an important component of talent, when he defined talent as “the
potential for significant, creative contributions or productivity in any domain of inquiry,
expression, or action” (p. 753).
Almost 60 years ago, the systematic study of creativity became an active area of
scientific investigation when Guilford (1950) delivered his seminal address. He stressed that
much can be done to encourage and develop creativity by better utilizing the resources that an
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individual possesses. Guilford (1967) also argued that creativity was the key to education. More
recently, Dunn, Dunn, and Treffinger (1992) pointed out that creativity was the foundation of all
problem-solving and decision-making skills. Other researchers, such as Csikszentmihalyi and
Wolfe (2000) concluded that “the future will require individuals who are able to formulate new
problems, come up with new solutions, and adapt readily to the new ideas of others” (p. 91).
Although it has been proposed by these researchers that creativity is a key to education,
an essential component of problem solving, and an important attribute to the future of our
society, a myriad of interpretations of creativity make it difficult to understand it with any
consistency. One reason is that it is difficult to locate a definition that includes its depth,
complexity, and diversity (Treffinger, 2004). After reviewing more than 100 definitions of
creativity, Treffinger (2000) concluded that this scientific construct has been interpreted and
defined in dissimilar ways by researchers. For instance, some individuals might equate creativity
with only divergent thinking, the ability to generate multiple solutions to problems, while others
argue that creativity is not limited to generating many ideas, but also involves convergent
thinking and all aspects of personality and personal development as well as all phases of the
creative process (Cropley, 2006; Cropley & Urban, 2000; Houtz, Selby, Esquivel, Okoye, Peters,
& Treffinger, 2003).
Understanding Creativity Through Learning Styles and
Problem-Solving Styles
Since many educational experts are concerned with the development of the whole child,
researchers (Isaksen & Dorval, 1993) proposed that investigators explore an integrative view
when interpreting creativity. Questions emphasizing a person’s level or degree of creativity may
not be as inclusive as an inquiry about the ways an individual creates (Houtz, et al., 2003).
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Inquiry about a person’s style, such as his or her learning styles; individual preferences that
uniquely interact with new and difficult information (Dunn & Milgram, 1993), and problemsolving styles; individual differences that are used to plan and carry out generating and focusing
ideas (Selby, Treffinger, & Isaksen, 2007) may be as helpful for improving an individual’s
creative behaviors as knowing his or her creative abilities (Houtz et al. 2003; Selby, Treffinger,
& Isaksen, 2007; Treffinger & Selby, 1993). Therefore, it is best, when considering the whole
child, to pursue a holistic approach and to consider multiple factors, including creative thinking
abilities, learning styles, and problem-solving styles that influence an individual’s creative
behaviors. For instance, learning styles and problem-solving styles emphasize one’s uniqueness
in how an individual personalizes the ways he or she applies and processes information (Dunn &
Milgram, 1993; Treffinger, Selby, & Isaksen, 2008), whereas, creative abilities are concerned
with mental abilities utilized when being creative (Torrance, 2000).
The construct of styles has become an important topic for research (Houtz et al., 2003),
especially since cognitive scientists have recognized that there are different ways in which
individuals interact with their environment to solve problems (Sternberg & Grigorenko, 1997).
Emerging trends in research on creative characteristics involve style preferences, not just
cognitive abilities or personality traits (Treffinger, 2004). Furthermore, learning style
researchers, such as Dunn, Griggs, Milgram, and Price (1997-1998), considered that the
emergence of exceptional talent may be directly related to learning styles.
Rationale
Many studies have been reported on the talents of adult creative geniuses from various
domains. Some of these studies of eminent adults included Einstein, Freud, Picasso, Eliot,
Graham, Stravinsky (Gardner, 1993) and Darwin (Gruber, 1974; Simonton, 1999). By using
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historical case studies, researchers examined notebooks, correspondences, and ideas of these
distinguished individuals to identify the manner in which these persons obtained and used rich,
varied, and original ideas (Andreasen, 2006; Gardner, 1993; Gruber, 1974; Simonton, 1999).
These researchers identified common thinking strategies and styles of thought originally
employed by eminent individuals to generate an impressive variety of novel ideas (Michalko,
2001). However, case studies in the literature involving children and adolescents are not as
abundant as those for adults (Treffinger, Young, Selby, & Shepardson, 2002).
Currently, there is very little research in the literature on relationships among creativity,
learning styles, and problem-solving styles, especially concerning different talent areas.
Additional research on these three constructs and how they may influence talent development
and creative behaviors in different talent areas is needed. An inquiry about possible relationships
among the subscales of psychometric instruments designed to measure each of these three
constructs may further an understanding of how they may interact for students in different talent
area. Additionally, much can be gained by investigating the perceptions of creativity, learning
styles, and problem-solving styles through the point of view of adolescents. These discoveries
could bring a better understanding of how education can assist and support each child to develop
these constructs to the fullest.
One possible way to better understand creativity and styles is to study talented high
school students from different domains. Furthermore, research on creativity and styles has much
to offer educators and advocates of creativity in education (Houtz et al., 2003). The high school
years are times of rapid intellectual and emotional development (Robinson & Noble, 1991) and,
therefore, provide an information-rich group of students for a study of creativity. By selecting a
group of high school students talented in athletics, science, or the visual arts, differences in
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creative thinking abilities, learning styles, and problem-solving styles were explored in this
study.
Statement of the Problem
Houtz (1994) indicated that there are many unanswered questions about the problem
solving process, such as how personality, environment, and cognitive skills interact, when people
are solving problems, especially when being creative. Furthermore, Hunsaker and Callahan
(1995) contended that, “it is time to recognize that creativity is a multifaceted complex trait that
will require looking at individuals from several points of view” (p. 114). The problem about
how best to foster creative behavior through an increased understanding of creativity, learning
styles, and problem-solving styles manifests itself as a reason to continue to explore these three
constructs in adolescents, especially through the perspective of the adolescent. Improving the
strengths of adolescents’ creative behaviors, learning styles, and problem-solving styles requires
knowledge of how student differences may influence creativity (Houtz, Selby, Esquivel, Okoye,
Peters, & Treffinger, 2003; Selby, Treffinger, Isaksen, & Powers, 1993).
Potential Benefits of this Research
By exploring creativity through targeted students’ creative thinking abilities, learning
styles, and problem-solving styles, educators will potentially gain insight into information that
will assist them to encourage and nurture creativity in all students. As educators understand
more of the influence that these three constructs have on a student’s creative performance, they
may be able to adjust their instructional practices to allow students to become better producers of
ideas.
Also, by gaining a better understanding of his or her own creative thinking, learning
styles, and problem-solving styles, a student may become a better creative problem solver.
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Furthermore, the interaction among these variables may help to further our understanding of
creativity in adolescents and possible differences that may exist in specific talent domains.
Definition of Key Terms
1. Adolescence is the transitional period, which includes various biological,
psychological, social, and economic changes from immaturity to maturity (Steinberg,
2005).
2. Cognitive styles are a person’s preferred modes of processing information
(Grigorenko & Sternberg, 1997). These styles involve the overlapping of independent
constructs of personality and cognition (Martinsen & Kaufman, 1999).
3. Creative level refers to how well a person uses his or her creative capacity or how
much of these abilities an individual possesses (Isaksen & Dorval, 1993).
4. Creativity is the propensity “to generate new ideas, to imagine new possibilities,
combinations, and connections; to consider and reflect on problems from a new point
of view; and to take the risk of trying something new that results in an eventual
outcome, idea, or product that is novel” (Dunn et al., 1992, p. 12), and “useful, and
conducive to the situation in which it was intended” (Beghetto & Kaufman, 2007).
5. Creative Problem-Solving (CPS), as defined by Isaksen, Dorval, and Treffinger (2011),
is a “broadly applicable framework for organizing specific tools to help you design and
develop new outcomes. Using the system involves applying productive thinking tools
to understanding problems and opportunities; generating many, varied, and unusual
ideas; and evaluating, developing, and implementing potential solutions (p. 26).
6. Creativity styles are ways in which individuals create. They do not indicate the
absolute degree or level of creative achievement (Houtz et al., 2003).
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7. Creative thinking abilities are “a constellation of generalized mental abilities that are
commonly presumed to be brought into play in creative achievements” (Torrance,
2000, p. 1).
8. Creative thought as proposed by Kay (1994a) is “a process whereby the individual
finds, defines, or discovers an idea or problem not predetermined by the situation or
task” (p. 117).
9. A domain is a discipline, an organized area of knowledge, or “any symbolic system
that has a set of rules for representing thought and action … ” (Csikszentmihalyi,
1990, p. 208).
10. Field according to Csikszentmihalyi, Rathunde, and Whalen (1997), consists of the
people and institutions who determine whether a certain performance in a domain is
considered valuable or not.
11. Learning styles are “different ways individuals begin to concentrate on, process,
internalize, and remember new and difficult information and skills” (Dunn &
Milgram, 1993, p. 8).
12. Problem finding or problem defining is “the formulation of a problem [by an
individual] prior to taking actions to solve the problem” (Kay, 1994a, p. 118).
13. Problem-solving styles are “consistent differences in ways individuals prefer to plan
and carry out generating and focusing ideas to gain clarity, produce ideas, or prepare
for action when solving problems or managing change” (Selby et al., 2007, p. 1).
14. Talent as defined by Treffinger (1998) is “the potential for significant, creative
contributions or productivity in any domain of inquiry, expression, or action over an
extended period of time” (p. 753).
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15. Talented students are those individuals identified using the Three-Ring Conception of
Giftedness: above average ability, task commitment, and creativity (Renzulli, 2005)
Research Questions
Research Question One
1. What are the relationships among the constructs of creative thinking abilities, learning
styles, and problem-solving styles of high school students, who show talent in
athletics, science, and the visual arts?
a. What are the relationships among the constructs of creative thinking abilities,
learning styles, and problem-solving styles of students talented in athletics?
b. What are the relationships among the constructs of creative thinking abilities,
learning styles, and problem-solving styles of students talented in science?
c. What are the relationships among the constructs of creative thinking abilities,
learning styles, and problem-solving styles of students talented in the visual arts?
Research Question Two
2. How do students talented in athletics, science, and the visual arts perceive the multidimensional nature of their own creativity, particularly focusing on the person,
process, product, and press?
a. How do students talented in athletics perceive their creativity, learning styles, and
problem-solving styles?
b. How do students talented in science perceive their creativity, learning styles, and
problem-solving styles?
c. How do students talented in the visual arts perceive their creativity, learning
styles, and problem-solving styles?
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CHAPTER TWO: THE REVIEW OF THE LITERATURE

Creativity is complex, after all, and no one predictor, cognitive, affective, or
personological, tells the whole story. (Runco, 2007, p. 281)

This review of the literature addresses each of three main constructs for this study:
creativity, learning styles, and problem-solving styles. The constructs of individual differences
and talent are additionally reviewed because of their interconnectivity with these three main
constructs. When possible the focus is on literature and empirical research that relate to schoolage children, especially those of high school age. The first section of this chapter presents an
overview of individual differences. The second section presents a discussion of the construct of
talent with special emphasis on the three talent domains of athletics, science, and the visual arts.
The third section offers a discussion of creativity issues pertinent to this study. The next section
reviews the construct of learning styles. The fifth section provides a synopsis of problemsolving styles. A summary of this literature review concludes this chapter.
Individual Differences
Creativity became an object of scientific study primarily because of the general interest in
individual differences. (Guilford, 1968, p. 98)

The first part of this section presents a synopsis of the importance of considering
individual differences when studying creativity. The next section gives a short overview of the
developmental period of adolescence. The last section concludes with a summary of individual
differences.
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Individual Differences in Creative Persons
According to Guilford (1968), an interest in individual differences helped creativity to
become the focus of various scientific studies. By observing “a multitude of subjects” (p. 98)
who exhibited varying degrees of creativity Guilford believed that much could be discovered
about “the various aspects of the phenomenon of creativity” (Guilford, 1968, p. 98).
Additionally, Torrance (1974) emphasized that it was important to consider differences as
assets rather than deficits, no matter what socioeconomic, cultural, or racial group an individual
represented. He believed that creativity could be displayed by everyone. Because creativity
could be influenced by a variety of variables, such as an individual’s background, it may emerge
differently as a result of these variations. For example, Torrance indicated that children’s
responses to open-ended questions on creativity tests depended on their previous experiences.
Others, such as Treffinger et al, 2002, indicated that “creative characteristics vary within
and among people across disciplines” p. viii). People display these characteristics differently
and no one exhibits them all the time.
Individual differences related to creativity are represented in the constructs of creative
thinking abilities, learning styles, and problem solving styles. Importantly, variations in
individual performances result not only because one person exhibits a different amount of a
certain construct than another person, as indicated on a continuum that reflects levels of capacity
or ability, but also because of preferences or differences in styles, such as one’s learning styles or
problem solving styles. An individual’s behavior patterns are not better or worse than another’s
patterns, they are simply different (Runco, 2007). It is especially important to consider
differences in youth, because individuals at this stage are changing, growing, adapting, and
hopefully, becoming more proficient at performing with a variety of styles (Burns, Johnson, &
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Gable, 1998). Adolescence is a time of growth that constitutes great change in development that
proceeds and emerges differently for each adolescent (Feldman & Elliot, 1995; Moon, 2006;
Steinberg, 2005).
Developmental Period of Adolescence
Steinberg (2005) characterized adolescence as a period of transitions, which includes
biological, psychological, social, and economic changes that occur as an individual grows from
the immaturity of childhood to the maturity of adulthood. Since each adolescent experiences
these changes differently, concern for individual differences are important during this period. To
understand development during adolescence, one must be aware of the context in which it occurs
and recognize that the adolescent perceives his or her environment differently from adults.
Consequently, the psychological impact of these changes differs for each individual as a result of
their interactions within the environment in which these changes take place (Steinberg, 2005).
Feldman and Elliot (1995) regarded the developmental period of adolescence as distinct
from childhood and adulthood and as a time of self-discovery and expanding possibilities during
which the adolescent becomes more independent. During this period, the adolescent becomes
more self-aware and self-reflective, and as he or she gains increasing independence, his or her
personal interests, motivations, and expectations influence how much effort and attention that is
devoted to various activities (Keating, 1990).
Moon (2006) considered adolescence as the period of the lifespan that encompasses more
developmental changes than any other time during the lifecycle. Many of these changes are
psychosocial. Although these changes occur throughout an individual’s life, these facets take a
special twist during adolescence, especially in high-ability adolescents (Moon, 2006).
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To facilitate a better understanding of adolescent development, Hill (1983) developed a
framework that consisted of three components: biological, cognitive, and social. Hill considered
these three components as the most fundamental and distinctive transitions that affect
adolescents during their growth and development. According to Hill, an individual experiences
more biological transitions during puberty than at any other time in his or her lifespan. These
biological changes have a substantial impact on an adolescent’s psychological development and
social relationships (Steinberg, 2005). For example, the cognitive transition taking place at this
time involves the gradual development of more sophisticated thinking abilities, such as abstract
rather than concrete thinking, metacognition or thinking about thinking instead of less reflective
thought, and multidimensional thought rather than thought about a single issue (Keating, 1990;
Steinberg, 2005). An important variable to consider in the developmental period of adolescence
is metacognition. Armbruster (1989) considered it a significant component of the creative
process. Adolescents need to have a collection of different strategies, to know when and how to
use these strategies, and to understand and control the cognitive processes that encompass
planning, monitoring, and evaluating activities (Sternberg, 1998). Hill’s third transitional change
emerges in the social dimension, where the adolescent becomes more independent as the need
for new roles amongst peers begins. Since adolescence has been characterized as a time when
interactions with adults decrease and interactions with peers increase, the social changes in the
life of the adolescent offers new experiences and opportunities (Feldman & Elliot, 1995).
In summary, as indicated by Guilford (1968) and Torrance (1974), when considering
creativity, individual differences play a role in the creative endeavor. The act of being creative is
not only a result of an individual’s capacity or ability but also an outcome of other differences,
such as a person’s learning styles and problem solving styles. In addition, personological,
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cognitive, and environmental factors influence a person’s unique behavior (Runco, 2007).
Adolescence is a time of growth that constitutes great change in development that proceeds and
emerges differently for each adolescent.
Talent
This section on talent provides an orientation to the concept of talent in general and to the
three talent areas of athletics, science, and visual arts. The first section gives a definition and
brief overview of this construct. The second section synthesizes creativity’s relationship to talent
development. The third section examines two important studies on the talent development of
adolescents, which is followed by a brief overview of the three talent domains included in this
study. The next section provides information about the period of adolescence and talent. The
final section provides a discussion of the relationship between styles, creativity, and talent.
Before providing a definition of talent, it is helpful to make a distinction between the
terms domain and field. Winner (1996) defined a domain as an organized area of knowledge,
such as art, science, mathematics, or athletics; whereas the term field, according to
Csikszentmihalyi, Rathunde, and Whalen (1997), consists of the people and institutions who
determine whether a certain performance in a domain is considered valuable or not.
Csiksentmihalyi et al. (1997) explained that to develop potential talent in any domain, an
individual needs to be exposed to the domain’s knowledge base (i.e., rules, procedures,
strategies, technical aspects) and to have a responsive and accessible field. In other words, for an
individual to become talented in a domain, such as the visual arts, he or she must first be exposed
to the technical skills and techniques of this talent domain. For the individual to be recognized
as talented, he or she must have his or her performance evaluated by members of the field.
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Defining Talent
Treffinger (1998) defined talent as “the potential for significant, creative contributions or
productivity in any domain of inquiry, expression, or action over an extended period of time” (p.
753). He considers talent to be more than a natural endowment. He also believes that talent
emerges from an individual’s aptitudes, strong interest or passion, and sustained involvement in
a domain.
When recognizing talent potential, Feldhusen (1998) asserted that academic talents in the
areas of science, math, and literature are distinguished in classroom learning and on standardized
achievement tests; whereas, artistic talents are revealed in art classes, competitions, and
performances. Drill (2003) and van Rossum and Gagné (2006) concluded that athletic talent is
exhibited and recognized through performance in sports competitions, practices, and
unstructured or structured play.
Creativity and Talent
For this current study about creativity, learning styles, and problem-solving styles, none
of the subjects were asked to be participants because they were originally identified for an
established gifted education program in their schools. None of the schools involved in the study
had programs for the gifted and talented. However, the rationale for selection of participants for
this study was based on Renzulli’s (1978, 2005) Three-Ring Conception of Giftedness model.
Using specialists from each of the three talent domains, participants were chosen based on a
display of above-average ability in a talent domain, a high level of creativity, and task
commitment. Renzulli (1978) stated that “gifted and talented children are those possessing or
capable of developing this composite set of traits and applying them to any potentially valuable
area of human performance” (p. 261). According to Renzulli (2005), the Three-Ring Conception
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of Giftedness is a theory that has as its purpose the development of human potential for creative
productivity. Talented people who have achieved recognition in a domain through unique
accomplishments and creative contributions possess these three interlocking clusters of traits.
Renzulli (2005) considered these three clusters and their interaction as necessary ingredients for
creative-productive accomplishments.
Talent and Adolescents
Two important research studies on talent development in adolescents were conducted by
Bloom (1985) and Csikszentmihalyi, Rathunde, and Whalen (1997). In Bloom’s (1985)
retrospective study, talent was defined as “an unusually high level of demonstrated ability,
achievement, or skill in some special field of study or interest” (p. 5); whereas, Csiksentmihalyi
et al. (1997) defined talent as performance in a domain. Bloom’s study was done with talented
adults who were recognized as having exemplary performance in one of the talent domains of
music (concert pianists), athletics (Olympic swimmers, tennis players), mathematics (research
mathematicians), and medicine (neurologists). Since Bloom’s study was completed using
retrospective interviews, information regarding the adolescent and talent was gleaned from these
interviews to further an understanding of talent development over time. Csiksentmihalyi et al.
(1997) studied talented adolescents in high school from the talent domains of mathematics,
science, music, athletics, and fine art.
Major insights about the development of human talent came from research completed by
Bloom and his associates (Cooper, 1995). Bloom’s (1985) seminal study examined the
processes by which 120 talented adults from selected domains reached their highest levels of
accomplishment and the support that they received to help them fully develop their capabilities.
Through the use of retrospective interviews, Bloom and his research staff examined the
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processes of talent development through three major phases of learning that they categorized for
their study as the early, middle, and the later years (Bloom, 1985). According to Bloom, the
phase categorized as the middle years occurred throughout middle school and high school and
therefore included the developmental period of adolescence. From Bloom’s study, the
generalizations applicable to the adolescent years indicated that the individual had a growing
commitment to a talent area, a need for teachers or coaches to assist him or her in developing
long- and short-term goals, an increased reliance on peers to help him or her view him or herself
in relation to a specific talent area, an affiliation toward peers with similar goals, a desire for
competition with peers who had similar goals, and a need to acquire skills for self-criticism.
Additional generalizations included an increased effort and internal motivation as they aspired to
become more proficient in their talent domain and an acceptance of their role as their primary
motivator while allowing encouragement from peers and adults and other external pressures.
Bloom concluded that there were some general qualities that were recognized as being
present in all talent fields. These generalizations included: “(a) strong interest [in] and emotional
commitment to a particular field; (b) desire to reach a high level of attainment in the talent field,
and (c) willingness to put in the great amount of time and commitment to reach very high levels
of achievement in the talent field” (Bloom, 1985, p. 544). Another general quality that Bloom
recognized in the individuals in all of the talent areas was “the ability to learn rapidly and well”
(p. 545). This quality was especially evident during the middle years.
For those talented in athletics, Bloom’s group selected people from two areas of sports,
swimming and tennis. The swimmers consisted of 21 talented individuals who were known for
their accomplishments in the freestyle and who had been members of an Olympic team. The
group consisted of 10 males and 11 females. During adolescence, these group members reported
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that they became increasingly involved in the details of the sport, worked hard to master what
was necessary to define him or herself as a swimmer, and were committed to the sport. Their
successes in competition were usually credited to what galvanized them to commit to their sport.
During adolescence, their goals changed from just winning their races to increasing their speed.
The discovery of their talent in swimming was crucial for them during adolescence. Most of
their swimming occurred outside of high school athletics.
In addition to the swimmers, Bloom and his associates studied 18 talented tennis players
who had been ranked at some point in the top 10 in the world between 1968 and 1979. The group
included 10 males and 8 females. The most important occurrence during adolescence was the
development of a commitment to tennis. It was not uncommon for them to focus on tennis
exclusively. But most importantly, if they were to develop their talent potential, they realized
that they needed to work seriously. An emphasis on developing precision and strategy became
most important for them, and they had a greater time investment in their sport as compared to
others. Personal qualities seemed to affect their success more than physical attributes. For
instance, the personal quality seen in most of these players was their commitment to long hours
of practicing tennis. Tennis players were extremely competitive and possessed qualities of
determination. Another personal factor was competiveness, which they reported increased their
motivation to dedicate long hours to develop precise technical skills. They needed to develop
their tennis strokes so that these would become automatic, thus enabling them to free their minds
to think about strategy during a match.
To study the science domain, Bloom (1985) and his associates interviewed 20 research
neurologists talented in science. Nineteen of the participants were male, and one was female.
Bloom described the adolescent years of this group as a time when complex scientific projects
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became important. In these adolescent years, these future scientists spent an increasing number
of hours of their free time on scientific projects, and they considered the investigation process
more important than the project. During this stage, involvement in extracurricular activities was
for pleasure and enjoyment.
For the domain of visual arts, Bloom (1985) interviewed 25 visual artists, who were
deemed by experts in the field to meet specified standards of excellence. The group consisted of
12 men and 8 women. As adolescents, these group members were different from one another in
more ways than they were similar. Five of the 20 subjects interviewed isolated themselves from
their peers during this phase. Others became involved in activities offered in school, such as
student government and athletics. Their membership in these extracurricular activities was
sometimes the result of wanting to be accepted by their peers. During adolescence, they became
increasingly involved in art and identified themselves as moderately good at art. They began
showing their artwork to the public and attending summer art programs. They did not develop
strong attachments to anything else but art, and their participation in art was something that they
personally found for themselves.
An additional outcome of Bloom’s study related to creativity. He concluded that even
though the structure of the interviews of the highly talented did not outwardly concern the
construct of creativity, he recognized that many of these talent domains necessitated creativity in
order to overcome a range of problems and difficulties within each talent area.
Another influential study on talent development and adolescents was conducted by
Csikszentmihalyi et al (1997), who investigated more than 200 talented teenagers. Of these 200
students, 47 represented science (21 males and 26 females); 28 students represented the fine art
(15 males and 13 females); and 58 students represented athletics (29 males and 29 females). The
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purpose of their research was to answer the question, “What facilitates the development of
individual skills, of whatever kind, into talents that can be used in a meaningful sociocultural
context?” (p. 25). Using the Jackson’s (1984) Personality Research Form (PRF) and Offer,
Ostrov, and Howard’s (1978) Offer Self-Image Questionnaire for Adolescents, Csikszentmihalyi
et al. (1997) explored personality attributes and self-image conducive to achievement and
discipline for success as a teenager. In addition, an open-ended interview was completed with
each student. The protocol of these interviews consisted of three sections. One section focused
on the teenager’s personal development. Another section was concerned with the teenager’s
history and current status of his or her talent development. The third section explored the
possible reasons for pursuing opportunities in his or her talent area, including intrinsic, extrinsic,
and interpersonal motivations.
The results of Csikszentmihalyi et al.’s (1997) study indicated that talented adolescents
were intellectually curious and actively receptive to the world around them. These talented
students had a strong desire to excel and were willing to persevere to obtain their goals. They
preferred to control and lead others rather than to react to events. They most often had a great
desire to display their accomplishments and gain the attention of others. They were less likely
than other teens to question their own self-worth and judgment.
According to Csikszentmihalyi et al. (1997), the finding that they considered the most
relevant to the cultivation of talent was the importance of “psychological complexity” when
trying to understand human behavior. Csikszentmihalyi et al. (1997) viewed complexity as “the
simultaneous presence of differentiating and integrating processes” (p. 242).
In addition, Csikszentmihalyi et al. (1997) presented the importance of flow in talent
development. Csikszentmihalyi (1991) explained flow as a subjective state in which people
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become so involved that they lose track of time and are unaware of everything else but the
activity itself. For flow to have occurred, the opportunities afforded to an individual must have
matched his or her capacity to act in a situation. Csikszentmihalyi et al. (1997) concluded that
the talent development of teenagers who experience flow was more intrinsically, rather than
extrinsically, motivated. Adolescents, who were committed to their talent often, experienced the
conditions of flow. Some findings indicated that artists and athletes who identified with flow
were double the rate of those in science.
Different from Bloom’s study, talented athletes and artists felt that they wanted to be
involved in their domain, whereas science students frequently felt that they had to be involved.
Art students and athletes rated enjoyment higher than science students did as a reason for their
involvement in their talent domain. Additionally, the art and athletic students participated in
their talent domain because it was a way to get away from their problems and that their talent
area impressed other people.
Neither Bloom (1985) nor Csikzsentmihalyi et al. (1997) viewed innate gifts or abilities
as necessary prerequisites of talent development. Bloom considered that in order to develop
excellence in a talent area within a society, individuals needed opportunities and encouragement.
Similarly, Csikszentmihalyi, et al. (1997) described talent as not being a natural category but a
social construction that is best viewed as developmental and as a process that occurs over many
years. Csikzentmihalyi et al. (1997) supported the idea that “children are talented only in the
sense of future potential” (p. 26). According to Treffinger and Feldhusen, (1996), the family and
school provide the nurturance for the child’s potential; the child contributes the substantial effort
in order for talent potential to emerge, develop, and grow; and education assists the child to find
his or her emerging talent potential and to expand his or her talents.
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Talent in Athletics
In any sporting discipline, talent is usually determined by a strict measurement in level of
performance (van Rossum & Gagné, 2006). Van Rossum and Gagné considered that the most
crucial question for athletes was, “What makes the difference between reaching high level talent
and remaining among the virtually unknown within a given sport?” (p. 285). These researchers
supported the thought that “no single causal factor can be expected to be the most significant
influence in every talent development situation” (p. 302). In van Rossun and Gagné’s
explanation of the talented athlete, they indicated that there was no clear or conclusive answer to
this question, and the way to summarize the complex interactions of various factors is that they
operate differently from one athlete to the next.
Similarly, to the position by van Rossum and Gagné, Drill (2003) emphasized that
predicting athletic success can be an impossible task. Drill proposed that the development of
athletic talent in young children depends on an integration of several factors that are inclusive of
athletic ability, achievement orientation, motivation, concentration, competitiveness, and a
proper environment to develop their athletic talent. Importantly, athletic talent emerges when all
the right conditions are in place.
Talent in Science
According to Adams (2003), three factors have assisted in predicting high ability and
talent potential in the domain of science. These factors include a genetic component (high verbal
and mathematic ability), predisposing factors (questioning and persisting), and an activating
factor (opportunity to use a particular talent). Important skills needed in science are basic
scientific thinking skills that consist of observing, communicating, classifying, using numbers,
measuring, inferring, and predicting (Adams, 2003).
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Gallagher (2006) indicated that students who are science prone have an early love for
science and that these students who show prior achievement and a positive attitude toward
science have a propensity toward enrolling in science courses in high school. Students with
science potential also have advanced views and epistemological reasoning from which they can
draw meaning from open-ended science experiences.
Talent in the Visual Arts
A common question in the visual arts has been how to define or categorize individuals
who have extraordinary abilities in this domain (Sabol, 2006). Gardner (1993) and Winner and
Martino (2000) suggested that for talent to progress from adolescence into adulthood, visual arts
students must make the transition from technical perfection to creative innovation in their work.
Using Lowenfeld’s (1987) five stages of artistic development, Kay (2003) explained that for
artistic adolescents, the stage of decision, in which expression is more sophisticated and detailed,
typically occurs between the ages of 14 and 17. This period is a time when the adolescent
consciously develops “artistic skills, such as perspective, using light and shade, and mastery of a
variety of materials, complement exaggerated or satirical subject matter” (p. 128). In addition,
Kay indicated that success in the visual arts usually required more than high ability in the
technical area of artwork. Kay identified other characteristics needed for success as “extended
concentration; visual fluency; problem-defining skills; motivation; perceptual acuity; a sense of
aesthetic intelligence; and creative imagination” (p. 128).
The High School Setting and Talent Development
For the most part, high schools have offered an organized setting for adolescents to
develop their talents. For instance, in high school, athletes are typically involved in a structured
practice or game environment after school. Since high school athletes need a great deal of
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preparation in order to compete at an interscholastic level, they need to commit long hours after
school to a varsity sport that involves many hours of personal practice, team practice, and games.
Opportunities to work with peers are part of the team atmosphere at this level of involvement.
Although at the high school level individual sports may require the athlete to work more on his
or her own, these athletes are involved with an athletic team. For example, although a tennis
player has his or her own individual match, the final score of the competition is calculated as a
team score. Interscholastic games and team practices are usually structured, and most organized
team activities are not conducive to freedom of expression.
Science students have increased offerings at the high school level that include Honors
and Advanced Placement (AP) courses as well as science electives. According to Gallagher
(2006), academic competitions in science designed for authentic science experiences are plentiful
for this age group. Many science students spend time experimenting in a science lab
environment. Their lab experiences may range from unstructured to structured. Structured labs
may give students fewer opportunities to follow the progress of their peers in other lab groups.
Of course, with restructuring of the science lab, science students can have increased
opportunities for peer interaction (Gallagher, 2006).
Similarly, the visual arts student in high school encounters an increase in experiences
with involvement in the arts through high school course offerings, summer programs, and a need
to begin showing his or her art work for juried review (Bloom, 1985). In addition, talented
visual arts students may have access to a studio art environment where they are surrounded by
peers engaged in similar activities. Opportunities to interact and discuss their art work with
others can occur. Although the art teacher may provide a framework for art activities, such as a
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common theme or task, art students have freedom of expression in which they have opportunities
to develop their own product in accordance with their own tastes (Csikszentmihalyi et al., 1997).
There is a caveat to school-related activities at the high school level: the uniformity of
compulsory education can potentially interfere with the cultivation of unique skills needed for
certain talent domains (Csikszentmihalyi et al. 1997). For instance, the highly structured formats
of programs, such as Advanced Placement (AP) courses for science, provide exposure to
challenging content for students, but concern has been expressed that these AP courses may need
to be restructured to keep with the rapidly changing scientific content (Gallagher, 2006). In
addition, while performance in science is linked to the epistemological level of the student, this
happens best in settings where content-rich inquiry is more exploratory and open-ended to
cultivate the student’s higher-order thinking skills.
Creativity
The first part of this section on creativity offers a rationale for choosing a framework for
researching the four components of person, process, product, and press (environment) (Four Ps).
The second section explores the importance of taking all of the four Ps into consideration when
investigating creativity. Thirdly, an overview of Rhodes’s model is given. The final section on
creativity examines the adolescent in relation to creativity.
A Framework for Creativity
A challenge for many individuals who research creativity has been how to bring clarity to
a discussion regarding this construct. As indicated by Treffinger (2000), “creativity may be one
of the most complex of all forms of human effort and expression” (p. 6). Moran and JohnSteiner (2003), basing their supposition on Vygotsky’s work that represented creativity as a
social as well as an individual process, supported the idea that no one component is sufficient to
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explain creativity, and it is time to study creativity’s many facets in relation to each other and not
in isolation. Perhaps the intricacy of creativity and the importance of finding relationships
among its components can best be explained by Murdock, Isaksen, Vosburg, and Lugo’s (1993)
statement that “seemingly complex challenges have simple, elegant solutions once unexpected or
previously unnoted connections are made” (p. 136).
According to Hill and Amabile (1993), a multifaceted approach to the study of creativity
will contribute to an insightful understanding of the elaborate interrelationship of the various
components of this phenomenon. To provide an organizational structure for creativity, Rhodes
(1961, 1987) categorized a framework that consisted of the four Ps: person, process, product, and
press (environmental or situational pressures on the individual’s creativity). Rhodes’s model has
assisted many researchers in separating the complex construct of creativity into smaller, more
manageable components (Kaufman & Sternberg, 2007; Runco, 2004; Treffinger & Selby, 1993).
For example, MacKinnon (1975) used the four facets for his work on individual differences and
creativity. Known for his empirical research on highly creative adults from various domains,
such as architecture, engineering, and mathematics, MacKinnon viewed creativity as a
multifaceted phenomenon rather than as a theoretical construct to be precisely defined.
MacKinnon concluded that it was important to break this phenomenon into distinguishable facets
to manage research.
The Importance of Considering All Facets as Separate and as a Whole
Isaksen (1988) offered a rationale for considering all four strands working as a whole.
By comparing creativity to a diamond, Isaksen offered:

25

The study of creativity, rather than being an exact science, appears to be like a diamond.
It is certainly worthwhile, and you can see the entire jewel, or you can focus on one of its
facets. When your attention is directed at only one of the facets, care must be taken to
avoid the tendency to forget that you are only looking at one part and not the whole. Real
value, operationally, occurs when all facets are taken into consideration. (p. 177)

Although Rhodes devised his model to divide creativity into manageable components for
research and for discussion by researchers, he surmised that only in the intertwining and in the
unity of the four Ps could an understanding of the complexity of creative behavior occur
(Rhodes, 1961, 1987). As a rationale for considering all facets of creativity as a whole,
Csikszentmihalyi (1996) explained that something was complex when it was differentiated with
many distinctive parts but it is also integrated with the several parts working together. Evidence
existed that there were interactions and overlapping constructs among the four components
(Isaksen & Murdock, 1993). Murdock and Puccio (1993) suggested that to increase
generalizability of researchers’ findings, studies needed to be framed around the combination
and interaction of the four Ps.
To further strengthen support for examining the union of the four Ps, a group of
researchers convened in 1990 for the Fourth International Networking Conference on Creativity
and Innovation (Isaksen, Murdock, Firestien, & Treffinger, 1993a). The participating scholars’
quest was to utilize their content expertise around issues in one of the organizing frameworks of
the creative person’s, process, product, and press or environment. The group concluded that the
four Ps could be maintained for each designated focus for conceptual reasons, but the group was
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unable to separate the four Ps when discussion ensued concerning the practical application of
creativity (Keller-Mathers & Murdock, 1999).
Rhode’s Model of Creativity
Rhode’s theoretical framework used for the explanation of the Four P’s guides the next
section. An overview of the Four P’s begins with a section on creative person, followed by
process, then product, and finally press. Each section contains related research pertaining to
which of the Four P’s is being reviewed.
Creative Person. This section on the creative person offers a brief overview of Rhodes’s
explanation the creative person. The next section explores the creative personality. The third
section presents information on adolescent creative characteristics. The fourth section provides a
discussion of creative abilities. The fifth section identifies some of the well known creative
behaviors. The section concludes with a brief summary of the creative person.
When Rhodes (1961, 1987) described the creative person, he referred to such variables as
personality, behavior, self-concept, traits, and temperament. The relationships and patterns
among these variables were enormously intricate, but there were enough patterns that
commonalities were worth exploring (Starko, 2005).
Creative personality. Guilford (1950) defined a creative personality as having “those
patterns of traits that are characteristic of creative persons” (p. 444). In his explanation of traits,
Guilford considered a trait as those relatively enduring characteristics that persist over time that
explained ways individuals differ from one another. According to Runco (2007), a person’s
personality had some stable traits, and most research on personality has been designed to identify
them. Phares (1986) explained that a critical aspect of personality was the distinctive manner in
which an individual integrated these traits.
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An individual’s unique personality has been considered to be an important influence on
creativity (Mumford & Gustafson, 1988). Prabhu, Sutton, and Sauser (2008) indicated that
“personality traits have been frequently and predictably related to creative achievement” (p. 53).
For instance, Isaksen (1987) surmised that, historically, a major question concerning the creative
personality related to the identification of traits and characteristics that differentiated creative
individuals from their less creative peers. Feist (1998) concluded in his meta-analysis of
personality and creativity that a creative personality existed.
Researchers have completed many studies on adults who were identified as being
creative. The purpose of these studies was to glean the core characteristics of the creative adult.
However, according to Isaksen (1987), the lists generated had not given a comprehensive picture
of a creative personality. For instance, MacKinnon (1978) cautioned that the complete picture of
a creative person had many images. According to Selby, Shaw, and Houtz (2005), the results of
studies on highly creative individuals produced an extensive list of descriptors that at times
overlapped and at other times contradicted each other.
Feist (1998) and Feist and Barron (2003) concluded that personality’s effect on creativity
has been the focus of various research studies over the last 50 years because of the emphasis that
both personality and creativity have on individual differences. Feist (1998) proposed that the
essence of a creative person is the uniqueness of his or her ideas and what made a person unique
is his or her personality.
The personality approach to studying creativity was very common, especially during the
1950s, 1960s, and 1970s (Amabile, 1996; Barron & Harrington, 1981; Helson, Roberts, &
Agronick, 1995). On the other hand, Runco (2004) and Feist and Runco (1993) found a decrease
in research on the creative personality between 1969 and 1989.
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In a review of some of these early studies on creativity and personality, Barron and
Harrington (1981) analyzed the empirical work on personality and creativity that was completed
15 years prior to their analysis. The purpose of their study was to review several studies that
included participants from areas such as art, science, creative writing, and music. The
participants in these various studies ranged in age from preschool through adulthood. From their
review, Barron and Harrington (1981) concluded that a fairly stable set of core personality
characteristics emerged that correlated with creative achievement and activity in many domains.
These core characteristics included “high valuation of esthetic qualities in experience, broad
interests, attraction to complexity, high energy, independence of judgment, autonomy, intuition,
self-confidence, the ability to resolve antinomies or accommodate apparently opposite or
conflicting traits in one’s self-concept, and … a firm sense of self as ‘creative’.” p. 453).
In a more recent study, Feist (1998) conducted a meta-analysis of personality and creative
achievement in scientific and artistic creativity. Seeking to disclose the individual difference
element of personality, Feist performed a quantitative review on personality and creative
achievement of artists, nonartists, scientists, and nonscientists. Scientists, who showed special
talent in science that included the social sciences, majored in a science area, worked
professionally, and ranged in age from scientists in junior high school through adulthood, were
selected as target samples. On the other hand, artists were chosen if they were studying or
majoring in art or earning an income in the domains of writing, painting, photography,
cinematography, dance, music, or poetry. Feist utilized 83 empirically published studies on the
creative personality of the scientist or the artist in his meta-analysis. The publication years of the
studies were not a factor in his selection, but most publication dates ranged from 1950 to 1995.
His personality factors were classified using a Five-Factor Model that consisted of the five major
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factors of personality: openness, conscientiousness, extroversion, agreeableness, and neuroticism
(Costa & McCrae, 1995; Feist, 1998; McCrae & Costa, 1991).
Feist (1998) concluded that a creative personality existed in art and science and that
“personality dispositions do regularly and predictably relate to creative achievements in art and
science” (Feist, 1998, p. 304). From the meta-analysis, he summarized that creative people were
apt to be “more autonomous, introverted, open to experience, norm-doubting, self-confident,
self-accepting, driven, ambitious, dominant, hostile, and impulsive” (p. 299). Feist indicated that
creative artists and creative scientists did not completely share the same unique personality
profiles. For instance, the artists exhibited more emotional instability, coldness, and rejection of
group norms; whereas, scientists showed very small effects on these characteristics (Feist &
Barron, 2003). Other artists’ traits were nonconformity, impulsivity, sensitivity, and
independence. Some of the scientists’ traits were autonomy, flexibility, and drive. In addition,
Feist (1998) emphasized that research and theory in personality and creativity shared a
commonality in that each area emphasized the uniqueness of the individual.
Adolescent creative characteristics. Creativity researchers have not come to complete
agreement about the distinct characteristics of creative individuals, especially among young
people. For example, Starko (2005) indicated that there was no generic creative person and that
creative individuals’ characteristics varied among each other and among disciplines. Starko
maintained that despite these variations among people, there were existing patterns that suggest
commonalities. She added that there was a caveat to consider: “identifying traits in highly
creative adults does not guarantee that similar traits are present in creative children or children
who may grow into creative adults” (p. 94). Fishkin (1999) explained that the lack of agreement
among scholars could also be attributed partially to a variety of definitions of creativity and the
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varied fields used to study the creative person. Also, Fishkin added that the “picture of the
creative personality becomes muddier when we recognize that young people who are considered
creative may exhibit attributes that are not among those usually listed for creative adults”
(Fishkin, 1999, p. 13). Fishkin supported the need to recognize creative potential in the young
rather than to limit creativity to those who have already demonstrated it. Another researcher of
the creative personality was Davis (1995), who described a creative person “as someone who
does creative things or, in the case of children, has the potential for doing so” (p. 423).
Treffinger, Young, Selby, & Shepardson (2002) clustered a list of personal creative
characteristics expressed by elementary, middle school, and high school students into four
categories: generating ideas, digging deeper into ideas, openness and courage to explore ideas,
and listening to one's "inner voice”. Generating of ideas included fluency, flexibility, originality,
elaboration, and metaphorical thinking. Digging deeper into ideas consisted of “analyzing,
synthesizing, reorganizing or redefining, evaluating, seeing relationships, desiring to resolve
ambiguity or bringing order to disorder, and preferring complexity or understanding complexity”
(Treffinger et al. p. viii). Openness and courage to explore ideas included characteristics such as
“problem sensitivity, aesthetic sensitivity, curiosity, sense of humor, playfulness, fantasy and
imagination, risk-taking, tolerance for ambiguity, tenacity, openness to experience, emotional
sensitivity, adaptability, intuition, willingness to grow, unwillingness to accept authoritarian
assertions without critical examination, and integration of dichotomies or opposites” (p. viii)
The listening to one's "inner voice" involved “awareness of creativeness, persistence or
perseverance, self-direction, internal locus of control, introspective, freedom from stereotyping,
concentration, energy, and work ethic” (p. viii).
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Creative thinking abilities. Guilford (1950) reasoned that variations existed in patterns
of creative abilities that could be attributed to individual differences. For instance, artists and
writers might possess some commonalities, but they also will show variations in their creative
abilities. Guilford (1950) identified several abilities that he believed were involved in creativity:
sensitivity to problems; fluency, or the capacity to produce many ideas; flexibility, or the ability
to change one’s mental set; and evaluation, or ability to work under evaluative constraints.
Guilford (1950) explained that a person who produced a large amount of ideas within a certain
unit of time increased his or her chances of having significant ideas, all other things being equal.
He considered flexibility in thinking as a change in the meaning, interpretation, or use of
something, a change in understanding of the task, a change of strategy in doing the task, or a
change in direction of thinking, which could lead to a new interpretation of the goal. Originality
meant the production of unusual, far-fetched, remote, or clever responses. Guilford thought that
a novel idea depended on the particular individual who developed it. Therefore, Guilford
determined that the empirical signs of novelty were in terms of statistical infrequency of the
response among members of a certain population that was culturally relatively homogeneous.
An additional criterion of an original idea was that it was socially useful. Finally, Guilford also
viewed the ability to elaborate, or see a variety of implications, as another creative ability.
Guilford (1950) also cited evidence that people high in spontaneous flexibility are likely to have
a strong need for variety.
Torrance additionally worked on creative thinking abilities and utilized four creative
abilities similar to those described by Guilford as scoring dimensions in the Torrance Tests of
Creative Thinking (2008a, 2008b). For this study on talented high school students, Torrance’s
definition of creative thinking abilities was operationalized through the application of the
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Torrance Tests of Creative Thinking (TTCT). As defined by Torrance (2000), these creative
thinking abilities referred to “that constellation of generalized abilities that is commonly
presumed to be brought into play in creative achievements” (p.1).
Creative behaviors. Creative behavior has been viewed as occurring during a process
that resulted in a product that was unique to the individual who produced it (MacKinnon, 1978)
Selby, Shaw, and Houtz (2005) explained creative behavior as that which an individual actually
does, whether it is overt or covert. According to Amabile (1989) and Torrance (1979), most
creative behaviors occurred when a person had creative potential, have some degree of talent or
skill in a domain, and was motivated to perform creatively in a given situation.
Creative behaviors are varied from individual to individual and from domain to domain.
For instance, Piirto (1994) emphasized that the domain of behavior in which creative energy was
focused clearly influenced its expression. People from different domains, such as dancers, visual
artists, and composers, brought different skills and different personality strengths consistent with
their area of expertise. These strengths affected their creative behaviors (Fishkin, 1999). For
instance, an artist’s creative behavior was expressed differently from that of an athlete. Whereas
the artist in the domain of visual arts expresses his or her creativity through one of the known art
modalities, such as a sculpture or canvas, the athlete’s creative behavior is through a creation of a
movement or strategy.
Researchers Dunn, Dunn, and Treffinger (1992) and Starko (2005) have identified
behaviors necessary for creativity to occur. Dunn et al. (1992) recognized creative behaviors as:
using materials in unexpected ways, thinking of many ideas, having an inclination to take risks,
thinking independently, showing sensitivity to paradoxes, possessing a flexibility to see things in
different ways, being original, and combining or transforming ideas and objects. More recently,
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Starko (2005) compiled a list of creative behaviors that consisted of: a willingness to take risks,
perseverance, energy and ambition, task commitment, curiosity, openness to experience,
tolerance for ambiguity, broad interests, originality, intuition, and deep emotions.
Regarding youth, Fishkin (1999) pointed out that children’s creative behavior might be
expressed differently from adults. According to Fishkin (1999), the degree to which the young
exhibit creativity was dependent on factors such as their developing skill in a domain, the
response requirement of a given task, and their interest in what they were doing.
Summary of the creative person. Rhodes (1961, 1987) referred to variables, such as
personality, behavior, self-concept, traits, and temperament to describe the creative person. A
critical aspect of the creative personality was believed to be the distinctive manner in which an
individual integrated their traits. An individual’s unique personality has been considered to be
an important influence on creativity and creative achievement (Mumford & Gustafson, 1988).
Creativity researchers have not come to complete agreement about distinct characteristics of
creative individuals, especially in young people. Despite these variations among people, there
were existing patterns, suggesting commonalities.
Additionally, Isaksen, Murdock, Firestien, and Treffinger (1993b) and Isaksen, Dorval, &
Treffinger (2011) contended that the characteristics usually associated with being creative
needed to be viewed as dynamic, not fixed. Also, Isaksen, Dorval, and Treffinger (2000)
asserted that it was important that the characteristics of being creative might “be held by anyone,
at all levels, in some degree” (p. 10).
Creative Process. This section begins with a brief explanation of what constitutes the
creative process followed by a section providing an overview of models of the creative process.
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The third section includes an explanation of the creative process in youth. A fourth section
discusses the importance of motivation in the creative process.
Rhodes (1961, 1987) referred to the creative process as constituting “motivation,
perception, learning, thinking, and communicating” (p. 219). More current researchers have
referred to the creative process as a sequence of thought and action that leads to a novel and
adaptive product (Lubart, 2001).
Models of creative problem solving process. Starko (2005) considered Dewey’s (1920)
model of problem solving to be one of the first contemporary models of the creative process.
Dewey (1920) explained the process of problem solving as being composed of five logical and
distinct steps: (a) a difficulty is experienced; (b) a difficulty is found and defined; (c) possible
solutions are then considered; (d) possible consequences of these solutions are weighted; and (e)
a solution is then accepted.
One of the earliest models that helped to organize the creative problem solving process is
attributed to Graham Wallas (1926), who postulated that creative thinking proceeded through
four stages (Kirton, 2003; Russ, 1993). Wallas’s stages (1926) consisted of: (a) preparation,
when the individual examined and gathered background information and shaped ideas; (b)
incubation, when typically little progress was made and an unconscious processing of
information occurred; (c) illumination, or the “aha” experience, when a final or semi-final
solution became clear; and (d) verification, in which the individual analyzed or examined the
product for its practicality, effectiveness, and appropriateness (Runco, 2007; Starko, 2005;
Wallas, 1926).
Guilford (1950) indicated that there was considerable agreement that the creative process
involved the traditionally identified four steps proposed by Wallas, but Guilford ascertained that

35

the four-step approach included nothing of the mental operations that take place, the nature of the
processes, or the individual differences in the efficiency of those processes that transpired
throughout the creative act. Guilford (1950) viewed Wallas’s stages as following a linear
approach to the creative process. According to Runco (2007), recent applications of Wallas’s
four-stage model have been inclusive of “recursion, the idea being that an individual may revisit
early stages and cycle through the process as needed” (p. 19). Runco indicated that Wallas’s
stages of creativity were not strictly a linear event.
An extension of the Wallas four-stage model distinguished a problem-finding phase from
the preparation phase, in which relevant information and preliminary ideas were gathered
(Amabile, 1996; Getzels & Czikszentmihalyi, 1976; Osborn, 1953). Getzels and
Csikszentmihalyi (1976), Kay (1991), and Wakefield (1992) considered problem finding as a
necessary skill for creative thought. Empirical efforts to explain a problem-finding phase can be
traced to the research of Csikszentmihalyi and Getzels (1971). Getzels and Csikzentmihaly’s
(1976) seminal study on problem finding by artists defined it as “the way problems are
envisaged, posed, formulated, created” (p. 5). They operationalized problem finding for their
study as time spent on manipulating or exploring problem elements before proposing an initial
idea.
The process of creative problem solving from the recognition of a problem to the
verification of the solution has been considered the creative act. Getzels and Csikszentmihalyi
(1976) considered that an important component of creative problem solving was that the solution
of a problem could not have existed before. They explained the creative process as the response
to a problematic situation. According to Getzels and Csikszentmihalyi (1976), all problem
situations have three structural elements consisting of (a) the formulation of a problem, (b) the
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adoption of a method of solution, and (c) the reaching of a solution. Differences from one
element to another depended on whether the person confronted with the problem had to discover
a formulation, a method, and a correct solution, or simply to adapt already available
formulations, methods, or solutions. Kay (1989, 1991, 1994a) proposed an operational definition
of creative thought that captured the idea of discovery. She defined creative thought as “a
process whereby the individual finds, defines, or discovers an idea or problem not predetermined
by the situation or task” (1994, p. 116). Kay also reiterated that in the creative thought process
there is a problem-finding stage and a separate problem-solving phase.
In addition to Wallas’s four-stage model of the creative process, another model of the
creative process is Creative Problem Solving (CPS). The current CPS model has evolved
through research and development spanning more than 50 years (Treffinger, Isaksen, & SteadDorval, 2006). Importantly, it is considered appropriate for age levels, ranging from childhood
to adulthood. The CPS model was originally formulated by Osborn (1953) and expanded upon
by Parnes (1967) and Isaksen and Treffinger (1985), who included six steps of mess-finding,
fact-finding, problem-finding, idea-finding, solution-finding, and acceptance-finding.
Researchers currently involved in CPS have made every effort to change the model to address
new research based on knowledge about creative problem solving.
The current CPS framework constitutes a descriptive, flexible process framework based
on recent research and experience (Treffinger, Isaksen, & Dorval, 2000). CPS is a fluid model
that involves three process components, one management component, and eight stages. Figure 1
displays the components of CPS. Treffinger et al. (2000) perceived CPS as a dynamic approach
in which each stage encompassed two types of thinking: generating and focusing. CPS also
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emphasizes the importance of maintaining an appropriate balance between these types of
thinking.

Figure 1: Creative Problem Solving (CPS) Version 6.1 framework. Creative Problem Solving
Group and Center for Creative Learning (2003). Reproduced by permission.

Creative process in the young. Rogers (1954) offered a relevant definition of the
creative process for the young. He defined the creative process as “the emergence in action of a
novel relational product, growing out of the uniqueness of the individual on the one hand, and
the materials, events, people, or circumstances of his life on the other” (p. 251). Rogers clarified
his definition as one that had a cautionary concern because it did not differentiate between good
or bad creativity and did not specify that a social value must be met. Rogers’s (1954) definition
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made no distinction concerning the degree or level of creativity. Therefore, he made no attempt
to set a more or less creative element to his definition. He stated:

The act of the child inventing a new game with his playmates; Einstein formulating a
theory of relativity; the house wife devising a new sauce for meat; a young author writing
his first novel; all of these, in terms of our definition, are creative, and there is no attempt
to set them in order of more or less creative. (p. 251)

To examine the problem-finding strategies used by the young during the creative process,
Kay (1994b) investigated creative thinking in school-age children. Her research question was:
“Is an introduction to the problem-finding skills necessary for adult success as producers of ideas
developmentally appropriate for introduction in the elementary school curriculum?” (p. 195).
The participants in her study were 67 students in grades 3 to 6 in programs for gifted students.
For her methodology, Kay designed a discovery unit to develop the problem finding behavior of
these students. Each student designed a problem and its solution. She developed the unit with
three underlying assumptions: (a) “the passion necessary for problem finding [is] found in the
students’ curiosity and intense interest,” (b) “ownership of one's learning is a prerequisite to the
development of advanced problem-finding skills,” and (c) “problem solving skills are highly
abstract thinking skills” (Kay, p. 195). Through the use of a student evaluation form, 67 students
assessed the program at the end of the unit. The researcher also used classroom observations to
assess student products. Ultimately, students became more satisfied with their experiences in the
program and produced products of a higher quality between the first and second years of the
program. These results of her qualitative investigation provided evidence to support the need to
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instruct and practice problem-finding skills early and often in school. Kay’s study implied that
problem-finding skills and other creative problem solving strategies needed by adults to be
successful as producers of ideas are appropriate for elementary and secondary school students.
An educational implication of her study is that students in grades 3 through 6 were able to
identify a problem prior to solving it. She recognized the needs for further research on different
student populations and for a long-range evaluation of the impact of this unit. In conclusion,
Kay (1994b) supported problem-finding as a necessary skill for the creative thought process.
Motivation. Rhodes (1961, 1987) framed motivation as one of his essential questions in
the creative process strand and asked, “What causes some individuals to strive for original
answers to questions while the majority is satisfied with conventional questions?” (p. 219).
Because Rhodes placed motivation in the context of this strand, motivation in relationship to
creativity is discussed in the creative process section of this chapter. Recognizing motivation as
part of personality, Csikszentmihalyi, Rathunde, and Whalen (1997) described it as involving
“habitual patterns of thought and action that develop over time and remain more or less stable”
(p. 6). Csikszentmihalyi et al. credited motivation as a factor that kept an individual engaged in
an activity.
A question concerning whether or not creativity is enhanced by intrinsic or extrinsic
motivational factors or both has led to research on this topic. For instance, Amabile (1979, 1983,
1985, 1989, 1993) extensively researched and wrote about motivational effects on creative
productivity. For her research, she offered definitions of both intrinsic and extrinsic motivation.
Amabile explained intrinsic rewards as those that come from a performance of a task that is
interesting and pleasurable to the individual; whereas, extrinsic rewards were those that came
from beyond the domain of the task. She based her definition of intrinsic on the individual’s
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perception of the task and of extrinsic motivation on the individual’s reason for engaging in a
task. Csikszentmihalyi (1990) considered intrinsic motivation as vital for an individual to sustain
creative effort. He viewed intrinsic motivation as the “ability to derive rewards from the activity
itself rather than from external incentives” (Csikszentmihayi, 1990, p. 196).
Amabile (1989) was additionally concerned with motivation’s effect on creativity in
children. She viewed that motivation is the most crucial factor in creativity, especially in the
young. She asserted that talent or other skills only implied what a child could do, whereas
motivation indicated what a child would do. Similar to Guilford (1950), she offered that even
though an individual might have certain traits and abilities that were favorable for creativity;
achieving creative results depended on the individual’s intrinsic motivation. Amabile (1989)
considered that intrinsic motivation in children included important characteristics, such as love
and dedication and that these attributes were important for the creative process to occur. Along
with Torrance (1995a, b), Amabile (1986) considered the “labor of love” an important
characteristic for determining creativity (p. 12).
Csikszentmihalyi (1996) and Torrance (1988) concluded that perseverance was one of the
most important characteristics of a creative individual. The desire to work hard at something for
long hours came from within the individual who was intrinsically motivated. To support the
need for perseverance during the creative process, Csikszentmihayi (1990, 1996) emphasized
flow, when someone focuses intently and loses a sense of the outside world; whereas, Torrance
(1983) offered the insight that being in love with what one was doing was very important.
Winner (1996) stressed the rage to master, one of the atypical characteristics of the gifted.
Winner explained the rage to master as an intense and obsessive interest, an ability to focus
sharply, and regarded it as similar to Csikszentmihalyi’s flow.
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Summary of creative process. The creative process has a long history of being
described in relation to stages. One of the best known stage models of the creative process was
developed by Wallas (1927). In addition to Wallas, recent researchers have developed creative
problem solving models such as CPS, which is a flexible model and not a fixed sequence of
linear activities, allowing for individual differences in their approach to problems (Treffinger,
Isaksen, & Dorval, 2000).
According to some researchers, such as Kay (1994b), the creative process has been
shown to be viable in the young. Whether one’s motivation is intrinsic, extrinsic, or both, it is an
important factor in order for the creative process to be productive (Amabile, 1996).
The Creative Product. The first part of the section offers an overview of the literature
on what constitutes a creative product. The second section discusses youth as a creative
producer of ideas. The final part of this section gives a brief summary of the creative product.
Rhodes (1961) considered a product occurring when an idea became embodied into
tangible form. If an idea possessed some degree of newness, he viewed it as original. Rhodes
indicated that a system is needed to classify products dependent on the scope of their newness.
According to Rhodes (1987), an idea was a thought that could be communicated to other people.
The forms of communication could be such modalities as words, paint, clay, metal, stone,
musical compositions, or other materials. Rhodes viewed products as having idea value and a
degree of originality.
A broad definition by Amabile (1983) explained the creative product as any observable
outcome or response. In addition, Amabile (1996) surmised that a product was creative only to
the extent that the appropriate observers agreed that it was creative. Besemer and O’Quin (1999)
added that a product must be functional by stating: “unless a product solves a problem for the
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creator, it is not a creative product” (p. 288). Products were the artifacts of the creative process
and gave insight into the personality and the process of the creator (Besemer & O’ Quin, 1993).
For the most part, creativity scholars have concluded that creative products included two
hallmark characteristics (Amabile, 1996). First, the product has novelty, for either the thinker or
the culture (Newell, Shaw, & Simon, 1962). In fact, novelty and creativity have been viewed at
times as synonymous (Besemer & O’Quin, 1999; Jackson & Messick, 1965). Second, the
product must be useful and appropriate (Besemer & O’Quin 1999).
Other researchers have pointed out that the creative product must have three elements:
originality, usefulness, and applicability. For example, Martindale (1989) considered an idea to
be creative based on three attributes: originality, usefulness or appropriateness for the situation in
which it occurred. More recently, Amabile (1996) concurred that creative products were
identified as novel, appropriate, and useful with a correct or valuable response to a task.
Some creative researchers working with youths, such as Russ (1993), have offered their
viewpoint on the creative product from the perspective of children. The creative product was the
output of the individual who was judged as creative or noncreative (Russ, 1993). For a product
to be judged as being creative, it must satisfy certain characteristics. First it must be unique,
original, or novel. Second, it must have purpose and be adaptive according to the standards of
the particular discipline. Third, a product might also be creative “if old facts are integrated in
new ways, new relationships emerge from old ideas, or there is a new configuration” (Russ,
1993, p. 2). If one looked at the product as being new and good for the age group, then children
can be considered as generators of creative products (Russ, 1993). Torrance (1988) also agreed
that newness is a major criterion for judging a creative product in youth.
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In addition, Renzulli (1986) offered another perspective on creative products by the young.
According to Renzulli (1986), a creative product is one that has “original materials and products
that are purposely designed to have an impact on one or more target audiences” (p. 58).
The creative product can be evidence of either “Big-C” or “little-c” creativity. Adams
and Pierce (2006); Coleman and Cross (2005); Csikszentmihalyi (1990, 1996); Gardner (1993);
Beghetto and Kaufman (2007); Root-Bernstein and Root-Bernstein (1999); and Winner (1996)
have referred to the work of people who have altered entire domains as “Big-C” creativity and
everyday creativity as “little-c” creativity. When studying talented adolescents who show
creative potential, researchers usually have considered their creativity to be everyday (Adams &
Pierce, 2006).
Recently, a new category of creativity product has been referred to as mini-c and has
been defined by Beghetto and Kaufman (2007) as “the novel and personally meaningful
interpretation of experiences, actions, and events” (p. 73). Beghetto and Kaufman extended the
use of mini-c as a unit of analysis for creative researchers interested in the development of
creative potential of children. In addition, this category allows for the judgment of novelty and
appropriateness, usually recognized as necessary for creativity (Starko, 2005) to become an
intrapersonal decision. The intrapersonal judgment is the distinguishing characteristic between
mini-c and other forms of creative expression (Beghetto & Kaufman, 2007).
Creative productivity in youth. Renzulli and Reis (1985, 1997) have indicated that
creative productivity is evidenced in children. Renzulli’s (1978, 1986, 2005) Three-Ring
Conception of Giftedness was developed to encompass the creative, productive behavior in all
age groups. An emphasis on creative productivity in children has been complicated because of
the difficulty of finding agreement with different observers of childhood products on what
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constitutes a creative product (Cropley, 2005). In part, a value judgment is used to consider
whether a product is creative. Another challenge is that what is valued in one domain may not
be valued in another. To assist with the evaluation of creative types of products, Reis (1981), as
cited in Reis and Renzulli (1991), developed the Student Product Assessment Form (SPAF).
SPAF can be used to rate student products and as a general guideline for rating student creativity
(Starko, 2005).
Qualitative data also have been used to verify the creative productivity of children.
Delcourt’s (1988, 1993) research with highly creative productive high school students and
LaBanca’s (2008) study of high school science fair participants provided support for children as
generators and producers of ideas. Delcourt (1993) indicated that the purpose of her study was
twofold: (a) to describe the existence of creative, productive behavior in adolescence and (b) to
observe behavior of the age group under study to discover “personal and environmental
characteristics associated with creative/behavior” (p. 23). For her study, Delcourt (1993) defined
creative productivity as a process in which one applied his or her abilities to an area of personal
interest with the intention of developing a creative product, as described by Renzulli (1986).
Two research questions guided her investigation: “(a) What factors are associated with a
student’s productive behavior? (b) What degree of agreement exists across multiple cases?” (p.
24). Her sample consisted of 18 highly creative/productive students in grades 9 through12 from
high schools that were not special schools for the gifted but were schools with special classes
where students focused on the development of their creative productivity. The sampling
technique was purposeful. These students were nominated by teachers using a checklist of
creative-productive behaviors. In addition to data from the students, data were collected from
their families and schools. The method of investigation consisted of exploring creative-
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productive behavior through a qualitative analysis of questionnaires, student interviews, and
document analysis. For analysis of data, she utilized a computer program designed to sort and
code the data. Conclusions of the study reinforced two important concepts: (a) “students can be
producers of ideas…” (Delcourt, 1993, p. 23) and (b) it is important to devise a plan to recognize
student behaviors that align with program strategies. Additionally, Delcourt’s results revealed
that creative secondary school students’ “learning processes merit closer attention if their
abilities are to be better understood by parents and educators” (p. 199).
A more recent multi-case study by LaBanca (2008) confirmed creative productive
behavior in high school students. The purpose of the study was to examine the impact of
problem-finding behavior on open-ended science research projects by investigating the creative,
productive behavior of his participants. Using purposeful sampling, he studied 20 carefully
selected high school students who met science fair judging criteria when participating at science
fairs in either the state or international level. Twelve students were selected from a statesponsored science fair, and eight were selected from an international science competition. The
students were in grades 11 and 12 and ranged in age from 16 to 18 years old. Additional
participants, selected by purposeful sampling, were three teachers, three university mentors, and
two fair directors from the two science fair competitions. The study consisted of interviews; a
demographic survey; an affective instrument; and documents from mentors, teachers, fair
directors, and students. It focused on identifying characteristics and behaviors of students who
completed open-inquiry research projects. Data gathered from the interviews were categorized
using computer software. Findings revealed that those students who used a novel approach
consisting of either a novel question or a novel method to solve a preexisting problem had the
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most successful projects (LaBanca 2008). Limitations of this study included generalizability to
larger populations.
Summary of creative product. Perspectives on creativity differ but they have in
common an emphasis on people's ability to produce products that are not only high in quality but
also novel (Sternberg, 2001). A review of the creativity literature concerning a definition of
creativity shows that most operational definitions involved the creative product. For the most
part, the literature on creativity has concentrated on the creative person and process and much
less on the creative product (Besemer & O’Quin, 1993). However, as Besemer and O’Quin
(1993) stated, “perhaps by studying the results, we can catch a glimpse of the process itself…”
(p. 332). The insights gleaned from studying products can potentially elucidate not only the
process used to create the product but also the nature of the individual’s creativity.
The Creative Press (Environment). This section on the creative environment gives a
brief overview of what constitutes a creative environment. The next section consists of an
overview of why environmental factors have been connected to creativity. The final part briefly
summarizes the creative press.
Rhodes referred to the fourth P as press, or the relationship or connection between human
beings and the environment. For creative production to occur, certain forces interacting on
individuals need to be present, and these forces are both internal and external (Rhodes, 1961,
1987). According to Rhodes, an individual’s perception of his or her environmental forces is
unique to the individual.
Environmental factors influencing creativity. Davis (1995); Csikszentmihalyi (1996);
and Isaksen, Lauer, Ekvall, and Britz (2000-2001) indicated the importance of the existence of
certain factors, such as harmony, support, and meaning in the environment, for creativity to
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flourish. Specifically, for the young, Cramond (2005), Rogers (1954), and Torrance (1965)
concluded that a supportive environment was vital to the development of creativity. For
example, Cramond indicated for creativity to flourish in the classroom, the climate must be
inclusive of “psychological safety, intrinsic motivation, opportunities to learn about and pursue
interests, and opportunities for stimulation and quiet reflection” (p. 5). Rogers referred to what
he called a psychologically safe environment as being essential for creativity to manifest itself,
and Torrance discussed the conditions for the creative environment as consisting of support and
rewards for creative ideas.
The study of the context in which creativity occurs has gained significant academic
attention in psychology, education, and other social science areas (Plucker & Renzulli, 1999).
Environmental variables that are related to creative productivity have been the focus of research
intended to locate the contextual factors that promote creative achievement. Researchers have
considered these environmental variables as consisting of social variables, as in Vygotsky’s
(1978) and Amabile’s (1996) research; physical variables, as cited by McCoy and Evans (2002);
and climate variables, referenced by Hunter, Bedell, and Mumford (2007) and Isaksen, Lauer,
Ekvall, and Britz’s (2000-2001).
Social variables. Vygostsky considered the social variables of the environment
important to creativity. Vygostsky’s Zone of Proximal Development (ZPD) has served as an
example of the importance of the social environment (Vygostsky, 1976). Vygostsky (1978)
strongly believed that cognitive development occurred in the context of social interactions in the
environment.
Amabile (1996) and Hennessey and Amabile (1988) indicated that social and
environmental conditions influence creative behavior in people and play a major role in creative
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performances. Amabile’s (1996) and Hennessey’s (2003) work with adults has emphasized the
fact that the confluence of a variety of environmental, emotional, and social variables are
necessary for creativity.
Some of the emotional and social factors in an environment that support creative
potential have included a congenial environment (Cropley 2005); freedom, or a sense of control
over one’s work (Amabile, 1989, 1996; Rogers, 1954); challenge or a sense of having to work
hard on a task (Amabile, 1996; Barron, 1969; MacKinnon, 1962; Rogers, 1954); support from a
person in charge who sets appropriate goals and values individual contributions (Amabile, 1989;
Rogers, 1954); and peer communication, which includes recognition with appropriate feedback,
cooperative opportunities to share ideas, and encouragement to foster creative expression
(Rogers, 1954).
Physical variables. As for the physical variables, many creative thinkers have recognized
the potential role of the physical environment to influence creativity (McCoy & Evans, 2002).
For instance, in a two part study, McCoy and Evans studied the role of the environmental design
on creative performance. The purpose of Study 1 was to determine the physical make-up of an
interior environment where people would perceive they would be most creative. Study 1
included 60 undergraduate psychology students with a mean age of 18.6 years. Factors
consisting of interior elements of the environment in the first study were light in the room,
internal organization of objects, characteristics of surfaces, texture, color, and spatial form. The
results of Study 1 indicated that five physical environmental factors predicted greater perceived
creativity. These factors consisted of: (a) the use of natural materials, (b) the presence of a
complex visual detail, (c) the use of fewer composite surface materials, (d) a view of the natural
environment, and (e) the implementation of less cool colors.
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Based on Study 1, McCoy and Evans (2002) conducted a follow-up study on 20 high
school students with the purpose of determining whether the perceived creativity potential of a
setting could actually affect creative performance. From the results from Study 1, two settings
were selected for Study 2. One setting was rated high for creative potential and the other
location was rated moderately low in creative potential. None of the participants were familiar
with either of the settings. Two methods were used to test for creative performance, the
Torrance Tests of Creative Thinking (TTCT) Verbal and a collage. The participants were split
randomly into two groups. They were first administered the TTCT and then required to
complete a collage. Each group completed the creativity tests in both settings in counterbalanced
order.
The results indicated that the environment that was selected as the high creative setting
influenced the collage making but did not influence the results on the TTCT. The results of
Study 2 supported McCoy and Evans’s hypothesis “that settings perceived as affecting creativity
may, in fact function as perceived” (p. 424). They indicated the need to study the vast
implications of the physical environment’s influence to enhance creativity as a need “to know if
the creativity of children is affected by the quality and characteristics of their physical
environment” (p. 425).
Climate variables. Many creativity scholars have stressed the importance of climate on
creativity (Hunter, Bedell, & Mumford, 2007). To assess climate variables’ influence on
creativity, most studies including Isaksen, Lauer, Ekvall, and Britz (2000-2001) and Hunter et al.
(2007) were done in conjunction with individuals in the business world or, in some cases,
undergraduate students. Isaksen et al. (2000-2001) performed two studies on the best and worst
climates for creativity using the Situational Outlook Questionnaire (SOQ) that was developed to
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measure people’s perceptions of the quality of life in their organizations. Their definition of
climate was “the recurring patterns of behavior, attitudes, and feelings that characterize life in an
organization” (p. 172). For one of their two studies, the participants were 71 undergraduate
students ranging in age from 18 to 56 and were from a classroom setting. The organizational
setting was a school environment, not a business environment. Therefore, the environment was
closer to the current study under investigation. Using a revised version of the SQR, Isaksen et al.
(2000-2001) obtained data from the students to support either the 71 best-case or the 71 worstcase scenarios. Using a MANOVA, it was determined that a significant interaction was
observed, Wilks’s Λ = .255, F(9, 132) = 42.80, p < .001. After applying univarite F tests, the
results indicated that all the means were significantly different. The results indicated that bestcase situations were more positive toward creativity than the worst-case scenarios. The 71 bestcase situations were clearly different from the worst-case occurrences and provided preliminary
evidence that SOQ does discriminate the climate for creativity and change.
Cole, Sugioka, and Yamagata-Lynch (1999) and Fleith (2000) investigated supportive
classroom environments that were conducive to creativity. Cole et al. (1999) studied the
undergraduate students’ and their professor’s perception of what constitutes classroom
environment that is supportive of creativity; whereas, Fleith (2000) conducted an exploratory
study on environmental factors from the perspectives of elementary-age students, elementary
teachers, and experts in creativity.
Cole, Sugioka, and Yamagata-Lynch (1999) investigated what factors constituted a
classroom environment supportive of developing student creativity. The participants of the study
included 18 undergraduate students enrolled in an advanced-level graphics course and one
instructor who had several years of experience teaching the course. This study was conducted in
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a naturalistic setting where the following qualitative methods were employed as data collection
methods: document review of the course syllabus, instructor interview, six student interviews,
and classroom observations. The data collected were triangulated, and a research team was
utilized to analyze data independently. Four areas emerged as important characteristics of a
supportive environment for fostering creativity: (a) personal teacher-student relationships, (b)
assessment, (c) openness and freedom of choice, and (d) classroom activities. For this study,
teacher-student relationships included the students’ feeling comfortable sharing ideas and
thoughts, taking creative risks, receiving encouragement, and being given the freedom to use
different processes and to produce many ideas. Assessment included a lack of focus on
assessment that allowed them to feel more comfortable in expressing creative ideas. Openness
and acceptance helped them find their individual creative style and a sense of flexibility to
consider many ideas and perspectives. Classroom activities included both divergent and
convergent thinking. The students commented that most helpful were activities that supported
the development of the creative processes. Students in this study expressed that they benefited
most by approaching the creative process more as a step-by-step process than as a spontaneous
movement. Students who needed a step-by-step process were given the opportunity. Limitations
of this study were that the researchers did not complete follow-up interviews to provide member
checking of the interpretations made by the research team.
The purpose of Fleith’s (2000) study was to investigate students’, teachers’, and
creativity experts’ perceptions of which factors either stimulated or inhibited the development of
students’ creativity in the classroom environment. The sample, gathered through convenience,
consisted of 15 third-grade and 16 fourth-grade students, seven elementary school teachers, and
seven experts in creativity from the area of educational psychology. All of these experts had
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been classroom teachers. Data were gathered from the students and teachers through semistructured interviews. Personal interviews were conducted with the teachers. Because of their
age, the researcher chose to utilize focus group interviews with the students. The experts were
either interviewed or mailed questionnaires. Data obtained from all sources were analyzed
through content analysis. Results of the study indicated that students considered their
involvement in choice, the use of their imagination, and the opportunity to develop their personal
style as important to their creativity. Data gathered from the teachers showed that teachers’
attitudes conducive to creativity included giving student’s choices, advancing students’ selfconfidence, accepting students’ ideas, and providing students’ with opportunities to become
aware of their creativity. The experts’ description of environmental factors conducive to
creativity were contingent on teachers’ strategies that included emphasis on discovery learning
and open-ended questions, teacher attitudes that recognized students’ strengths and interests and
encouraged questioning and risk taking, and the classroom climate that offered a psychologically
safe environment. Almost all of the experts emphasized a classroom climate that was
psychologically safe, encouraged intellectual risk-taking, and provided opportunities for creative
expression as important for developing student creativity. Since Fleith’s study was an
exploratory qualitative study using a convenience sample, the generalizability of the findings did
not enable the establishment of cause-and-effect relationships (Huck & Cormier, 1996).
Summary of creative press. An individual’s perception of environmental factors, such as
social, physical, and climate factors, is different for each person (Rhodes 1961/1987). As
proposed by Isaksen and Dorval (1993), different kinds of people might need different kinds of
situations to nurture their creativity. Therefore, to help creativity to flourish in an individual, it is
helpful to understand the kinds of environmental factors that promote creative behaviors to. This
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has potential importance for children in the classroom. Some of the important environmental
factors needed for a creative classroom included psychological safety, intrinsic motivation,
opportunities to learn about and pursue interests, and opportunities for stimulation and quiet
reflection (Cramond, 2005).
Creativity and the Adolescent
Claxton, Pannells, and Rhoads (2005) indicated that the creative literature was lacking in
studies, especially longitudinal investigations on the development of creativity during
adolescence, since most studies had been completed with elementary school students. Moon
(2006) confirmed that much of the research on youth, especially talented youth, has focused on
young children. One researcher who attempted to explain creativity in the adolescent was
Vygotsky (Ayman-Nolley, 1992). He concluded that children’s creativity is less rich than
adults’ creativity. In contrast to the young child, the adolescent reflects the transition from
immature, childhood fantasies to mature creativity, in which reasoning and imagination interact,
(Vygotsky, 1978). Vygotsky viewed creative imagination as the basis of mature mental activity.
Ayman-Nolley (1992) purported that Vygotsky’s explanation of the development of creativity
can resolve contradictions that exist in the empirical findings on the development of creativity
during adolescence. In adolescence, a new level of creativity is reached as imagination and
thinking begin to interact, but it is not until adulthood that creativity fully matures.
From empirical research on creativity and adolescence, Rothenberg (1990) concluded
that “the development of creative capacity occurred primarily during the adolescence period” (p.
431). Furthermore, Rothenberg supported that precursors to the development of creativity exist
during early childhood. Rothenberg indicated that many childhood prodigies were not
necessarily creative producers prior to adolescence. Using Mozart as an example and the
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assertion of Mozart scholars, Rothenberg emphasized that Mozart’s unique style and aesthetic
contribution began when he was between 14 and 16 years of age. Rosenberg’s conclusion is
supported by other researchers, including Smith and Carlsson (1985), who indicated that creative
functioning begins to increase during adolescence, especially after the age of 16.
A recent five-year longitudinal study by Claxton, Pannells, and Rhoads (2005) focused
on both creative thinking skills and affective changes that impact creativity in children and
adolescents. The purpose of the study was to address the changes found in the cognitive and
affective components of creativity as students progressed from fourth grade through ninth grade.
Participants included 25 students who were present at all three testing points in the fourth, sixth,
and eighth grades. The results of this study supported creativity’s development throughout the
school years, particularly between sixth and ninth grade. Data were gathered using the Creativity
Assessment Pack (CAP) developed by Williams (1993) as cited in Claxton, Pannells, and
Rhoads (2005). The CAP measured divergent thinking (fluency, flexibility, originality,
elaboration, and title) and divergent feelings (curiosity, complexity, imagination, and risktaking). Through the use of an ANOVA, the significant changes for divergent thinking were a
decrease in originality between fourth and sixth grades and an increase in the elaboration scores
between sixth and ninth grades. Significant increases were found in all four factors associated
with divergent feelings (curiosity, complexity, risk-taking, and imagination). These increases
were especially evident between the sixth and ninth grades, when the students were entering
early adolescence. The results of this study were consistent with previous studies on the
developmental trends of an increase in creativity in adolescents (Claxton et al.). For instance,
their results supported Smith and Carlsson’s (1985) findings on creativity and adolescents that
creative functioning begins to increase during adolescence, especially after the age of 16. In
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addition, Claxton et al. attributed Piaget’s concept of cognitive development as helpful in
explaining the trends in their participants’ divergent feeling scores: “Because of the ability to
think abstractly, the adolescent can better assimilate previous events to personal thoughts and
feelings” (Claxton et al., p. 334).
Conclusion of Creativity
To manage the complexity of creativity, Rhodes offered a structured approach that
viewed creativity through the person, process, product, and press (environment). Although each
dimension of the model can be considered separately, the interaction of each dimension is
valuable when considering creativity within people (Isaksen & Dorval, 1993).
Claxton, Pannells, and Rhoads (2005) indicated that the creativity literature is deficient in
studies, especially longitudinal studies, on the development of creativity during adolescence.
With the knowledge that adolescents can be creative, how each of the four strands relates to the
adolescent is important to better understand the creative act within this age group.
Learning Styles
The first section on learning styles provides a definition and brief overview of learning
styles. The next section gives the origins and theoretical roots of learning styles. The following
section offers a synopsis of the Dunn and Dunn Learning-Style Model. The last section explores
studies on learning styles of adolescents who have shown talent in the areas of athletics, science,
or the visual arts and potential in creativity.
Dunn and Dunn described learning styles as the circumstances under which each person
begins to concentrate on, process, internalize, and retain new and difficult information and skills
(Dunn & Dunn, 1993; Dunn & Griggs, 2007; Dunn, Dunn, & Treffinger, 1992; Milgram &
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Dunn, 1993,). Similarly, DeBello (1990) defined learning styles as the way people absorb,
process, and retain information.
Important to any explanation of learning styles is the premise that preferences occur
differently in each individual (Dunn & Dunn, 1993). Learning styles offer an individual an
opportunity to recognize his or her strengths, needs, and preferences and encourage
individualized instruction (Milgram & Dunn, 1993). Further, each individual, regardless of
achievement level or socioeconomic level, has learning styles (Dunn & Griggs, 2007). If people
use their natural learning styles, they learn information quicker and with less frustration than
when they do not use their preferred styles (Burke & Doolan, 2006). Learning style strengths are
affected by variables such as where (environment) or with whom (sociological) a person prefers
to learn.
Researchers investigating learning styles have defined and categorized them differently
(Rayner & Riding, 1997). In an attempt to organize the assessment of learning styles, Curry
(1983) proposed a layer-like model that is known as the three-layer onion model (Cassidy, 2004;
Zhang & Sternberg, 2005). Using the onion as a metaphor, Curry described the innermost layer
as consisting of measures of personality dimensions. The middle layer consisted of measures
that assessed information processing, and the outermost layer included measures that assess an
individual’s’ instructional preferences. The outermost layer, instructional preferences, is the
most observable (Hickcox, 2006). An example of the instructional preferences is found in the
Dunn and Dunn Learning-Style Model (Hickcox, 2006). In addition, Curry addressed in her
model the issue of malleability and stability of styles in each of the three layers (Cassidy, 2004;
Zhang & Sternberg, 2005). Curry’s (1983) model was mainly concerned with the psychometric
properties of measures of learning styles (Cassidy, 2004).
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Origin and Theoretical Roots of Learning Styles
The origin of learning styles as a concept has been traced from an influence of cognition
and learning-centered approaches to the psychology of individual differences (Rayner & Riding,
1997). The concept of learning styles that is based on individuals’ mastering new and difficult
information or skills in different ways emerged from cognitive-style research (Sternberg &
Grigorenko, 1997). Messik (1976) defined cognitive styles as “consistent individual differences
in ways of organizing and/or processing information and experience” (p. 5). A more recent
explanation by Sternberg and Zhang (2001) concurred with Messick (1976) in that cognitive
styles are “an individual’s way of processing information” (p. 2).
The Dunn and Dunn Learning-Style Model
The Dunn and Dunn Learning-Style Model attributed its theoretical roots to cognitive
style theories (Dunn & Milgram, 1993). For instance, field dependence and field independence,
usually categorized as cognitive styles (Witkin, Moore, Goodenough & Cox, 1977), have been
shown to correlate in many ways with global versus analytic learning styles (Dunn & Milgram,
1993).
The model is based on the theory that everyone can learn, everyone has strengths, but
people have different strengths and that individuals respond to different instructional
environments, resources, and approaches (Dunn, 2003). Additionally, individual preferences do
exist and can be measured reliably (Burke, Guastello, et al. 1999-2000).
Because the Dunn and Dunn Learning-Style Model includes many variables, it is
considered a comprehensive learning style model (DeBello 1990). The original model was
developed in the early 1970s and consisted of five stimuli and 21 elements (Dunn, 2003; Rundle
& Dunn, 1996-2010). Since that time, researchers have designed instruments to measure the
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construct. Each student's learning style is based on a complex set of reactions to varied stimuli,
feelings, and previously established behavioral patterns. Those patterns tend to be repeated
when the student concentrates on new or difficult material. The current model consists of five
stimuli—environmental, emotional, sociological, physiological, and psychological—and consists
of 20 elements that enable a person to receive, internalize, store, process, and then use
information which he or she has encountered (Dunn & Griggs, 2007). Figure 2 illustrates the
current Dunn and Dunn Learning Style Model that includes five stimuli and the elements
contained in each stimuli. The interaction of these elements occurs differently in everyone.

Figure 2. Permission received from S. M. Rundle (S. M. Rundle, personal communication,
January 5, 2010).
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The environmental stimuli consist of the elements of sound (sound versus silence), light
(bright versus soft), temperature (warm versus cool), and seating (formal versus informal). For
the emotional strand, students’ preferences revolve around the elements of motivation,
responsibility (conformity versus nonconformity), persistence, and the need to be self-structured
versus the need to have directions imposed. The sociological stimuli encompass a student’s need
to work alone, with a pair, in small groups, as a team, with authority, and in a variety of patterns.
Physiological components include the perceptual strengths (visual, auditory, tactile, and
kinesthetic), intake (snacking or not while concentrating), the time of day that a student prefers
to learn, and mobility. Finally, the psychological element, the information-processing styles of
learning, includes analytic or global and reflective or impulsive.
The Dunn and Dunn Learning-Style Model is based on the premise that learning styles
are biological and developmental personal characteristics. This model recognizes that an
individual’s cognitive, affective, and physiological patterns are determinants of his or her
academic success (Dunn, 1999/2000). As studies on the Dunn and Dunn Model were undertaken
concerning possible relationships among cognitive dimensions and student characteristics that
appeared to be responsive to environmental, emotional, sociological, and physiological stimuli,
researchers found that selected variables clustered together (Dunn, 1999/2000; Dunn & Dunn,
1993; Milgram, Dunn, & Price, 1993).
Lovelace (2005) conducted a meta-analysis of the experimental research based on the
Dunn and Dunn Learning-Style Model. The purpose of her study was to determine the
effectiveness of the Dunn and Dunn Model on student achievement by synthesizing the
experimental research conducted using the Dunn and Dunn Learning-Style Model between 1980
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and 2000. The results of Lovelace’s meta-analysis indicated that the Dunn and Dunn Model had
a robust moderate to large effect that was practically and educationally significant (Lovelace,
2005). The mean effect size values (r) were all approximately .40. Using the Rosenthal and
Rubin’s binomial effect size display, Lovelace determined that the findings indicated a 40%
difference in expected success rates on achievement and attitude and that students exposed to a
learning-styles instructional approach were expected to have a 70% success rate compared to
those who were taught with a traditional approach that did not take learning styles into
consideration. Limitations of Lovelace’s meta-analysis need to be considered (Kavale &
LeFever (2007). Kavale and LeFever’s critique of the meta-analysis supported the
methodological process employed, but they cautioned that measures of variability associated
with the mean values were not reported in Lovelace’s analysis.
Learning Styles Studies of Talented Students
Investigators conducted a number of studies to address possible learning styles
differences between groups of students. For instance, in the field of gifted education, Dunn and
Price (1980) investigated the degree to which a consistent pattern of learning style preferences
distinguished high-achieving students from the general population. Most of the studies done in
the field of gifted education used one of three diagnostic instruments (Barbe & Swassing, 1979;
Dunn, Dunn & Price, 1975; Renzulli & Smith, 1978) appropriate for students in grades K
through 12 (Burns, Johnson, & Gable, 1998).
As part of an international study of gifted and nongifted adolescents in grades 7 through
12, Dunn, Griggs, and Price (1993) summarized the learning-style preferences of adolescents in
the United States by specific domains. The criterion for selection of students for their study was
that they must have been members of schools with an identified gifted population. The students
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were either talented in science, dance, social leadership, music, drama, literature, art, or sports.
To measure learning styles, the Learning Style Inventory (LSI; Dunn & Griggs, 1995) was
administered. The Tel Aviv Activities Inventory (Milgram, 1987) was used to identify students’
creativity levels. The results using stepwise discriminant analysis indicated that for the
adolescents in the sports group, 11 of the 22 elements of the LSI variables significantly
discriminated between the highly creative (n = 659) and less creative individuals (n = 316).
Students creative in sports showed preferences for working alone; for parental motivation; for
kinesthetic, visual, and tactual modalities; intake; self-learning; less sound; less authority; and
less variety. The noncreative students in sports consistently preferred peer learning, variety in
learning, the presence of authority figures, and sound (Dunn, Griggs, & Price, 1993). For the
adolescents who were creative in science, the results using stepwise discriminant analysis
revealed a total of 10 of the 22 variables on the LSI significantly discriminated between the
students who were creative in science and those students who were not creative in science.
Adolescents who were creative in science (n = 413) indicated a preference for formal design;
working alone; less authority; high structure; low light and sound; and warmth. They were
persistent, highly motivated, and nonconforming. Their noncreative counterparts in science (n =
551) were highly responsible, conforming, and preferred to have authority figures present.
Finally, for the highly creative art students (n = 330), analysis indicated 10 of the 22 LSI
variables significantly discriminated between the creative students and their less creative peers (n
= 539). Highly creative art students preferred tactual, visual, auditory, and multiple-modality
strategies. Other preferences included bright light, learning in several ways, variety, less
structure, less formal design, and less authority. Similar to the science students, they were highly
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motivated. Noncreative art students preferred an authority figure present, externally imposed
structure, and formal design.
In a more recent study on creativity and learning style, Honigsfeld (2000) studied the
learning style preferences of high-achieving and creative adolescents in Hungary. The sample
included 302 students from one junior high school and four high schools. A Hungarian version
of the LSI (Dunn, Dunn, & Price, 1996) and the Tel Aviv Activities Inventory (Milgram, 1987)
were used to identify learning-style preferences and creative performance prevalent among
students. Students creative in various domains demonstrated significantly different learningstyle characteristics. Those students creative in sports preferred mobility with a significance of r
(179) = p ≤ .021 and bright light with significance at r (179) = p ≤ .004. The students creative in
science showed preferences for the tactual style with a significance level of r (195) p ≤ .0001 and
a high need for responsibility r (195) = p ≤ .0001. The single most discriminating variable
between students talented in the fine arts and their noncreative classmates was the creative art
groups preferred the tactual element (r (132) = p ≤.0001).
Summary of Learning Styles
Learning styles are preferred preferences that an individual has for how they go about
learning new and difficult information. The origin of learning styles is connected to cognitive
style theory and individual differences. The Dunn and Dunn Learning-Style Model, which
consists of five stimuli, is a comprehensive approach to understanding how each individual
reacts to these varied stimuli. Studies of learning style preferences and creativity of adolescents
are not abundant in the literature. Most existing studies have been completed using identified
gifted students, but considering Renzulli’s Three Ring Conception of Giftedness and creativity
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being an aspect of gifted and talented, the studies on learning styles emphasizing creativity have
been considered relevant to this current study.
Problem-solving Styles
The first section offers a definition and overview of the emerging construct of problemsolving styles. The second section synthesizes the origin of problem-solving styles. The third
section gives a description of some of the studies of problem-solving styles of adolescents.
Selby, Treffinger, & Isaksen, (2007) defined problem-solving styles as “consistent
individual differences in the ways people prefer to plan and carry out generating and focusing
activities, in order to gain clarity, produce ideas, and prepare for action” (pp. 1-2). They based
their definition on the premise that individuals view problems and their solutions differently
depending on their style. They described the general construct of style as different individual
preferences and problem-solving styles as the unique set of preferences and behaviors an
individual brings to situations in which he or she must deal with problems or manage change.
Individuals utilized their problem-solving styles to become aware of and respond to problems
and changes in their daily lives.
An understanding of an individual’s problem-solving styles helps to enhance the creative
productivity of an individual or group. To better comprehend problem-solving styles, Selby,
Treffinger, and Isaksen (2002) developed three dimensions and six problem-solving styles as the
foundation of their problem-solving style model. The dimensions include (a) Orientation to
Change that contain the Explorer and Developer problem solving styles, (b) Manner of
Processing that includes the External and Internal problem-solving styles, and (c) the Ways of
Deciding that consists of the Person and Task styles.
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According to Treffinger, Selby, Isaksen, and Crumel (2007), in order to better understand
problem-solving styles, it is important to clarify the word problem and the terms problem solving
and creative problem solving. First, when looking at problems, one should not only view
problems from the perspective of difficulties or negative concerns but also view them as
situations that present a challenge or offer an opportunity. Second, problems can also be viewed
as questions for inquiry in order for problem solving to be the thinking and behavior that an
individual engages in to develop or create a desired result or promising new direction (Treffinger
et al., 2007). As for problem solving, it is a process of searching, defining or redefining the
situation, collecting information, and making a decision. Creative problem solving requires
creative thought, which is “a process whereby the individual finds, defines, or discovers an idea
or problem not predetermined by the situation or task” (Kay, 1994a, p. 116). According to
Treffinger et al. (2007), creative thought is needed to solve problems that are uncertain,
ambiguous, complex, or not predetermined.
Origin of Problem-solving Styles
Problem-solving styles are a relatively new construct that holds promise for increasing an
understanding of how a person, regardless of the level or degree of his or her creativity, can learn
to be a better problem solver (Selby, Shaw, & Houtz, 2005). Problem-solving styles direct
attention away from only considering how creative an individual is to strengthening an
understanding of how an individual creates (Shaw, Selby, & Houtz, 2009). Problem-solving
styles have their origins in a variety of learning styles, cognitive styles, and psychological
models.
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Research on problem-solving Styles with Adolescents
Although several studies of adults have been conducted with regard to problem-solving
styles, studies are lacking on adolescents (Treffinger, 2006). To assess problem-solving styles of
adolescents, Treffinger (2006) conducted a study that explored the relationship of problemsolving styles with teamwork and problem-solving performance. The purpose of the study was
to investigate how team members’ awareness of their problem-solving style preferences
impacted their problem solving performance and team work. Treffinger linked teamwork skills
to a group’s effective problem-solving performance through eight general factors. Problemsolving performance was evaluated using Future Problem Solving criteria. The participants were
members of 22 senior-level teams (grades 10 through 12) or 13 middle level teams (grades 7
through 9) who participated in a Future Problem Solving Program in Florida during the 20052006 program year. The intent of Future Problem Solving Program International (FPSPI) is to
engage students in creative problem-solving activities. The research design was experimental
and utilized both experimental and control groups. Senior teams consisted of 10 experimental
and 12 control groups, and the middle teams consisted of seven experimental and six control
groups. Students were randomly selected to be in the experimental or control group.
Participants from the experimental groups and the control groups completed an assessment of
their perceptions of their own proficiency and that of their teammates on the eight teamwork
skills and additionally took a survey on teamwork. Treffinger also gathered team scores on two
practice problems for FPSPI for both groups. Only the experimental group completed VIEW, an
instrument developed to assess problem-solving styles (Selby, Treffinger, & Isaksen, 2002). The
participants in the experimental groups received their VIEW results with an interpretation of
each dimension of their problem-solving styles.
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Each team coach received information about implications of VIEW. The control group
received only instructions that they were selected to participate in a research project on
teamwork skills and future problem-solving performance. Also, they did not receive any related
experimental group materials. Results indicated that for problem-solving performance, on the
first practice problem that both groups completed, there was a significant difference (F = 5.78, p
< .02) between the mean scores of the teams in the experimental group and the control group.
For the second problem, even though the mean score of the experimental group exceeded that of
the overall control group, the difference was not statistically significant. In an additional
analysis of teamwork skills there was no significant difference between the experimental groups
and the control groups.
In another study of adolescents and problem-solving styles, Treffinger (2008)
investigated personal problem-solving style preferences among middle and senior high school
age students. The participants consisted of 190 students involved in Future Problem Solving
International and were obtained by a sample of convenience. Participation was optional. Of the
190 students, 109 represented the middle level, and 81, at the senior level. Unlike Treffinger’s
study conducted in 2005-2006, the adolescents in this group participated in both individual and
team activities. Team activities required individuals to engage in group interactions to solve a
problem, whereas individual activities required the students to work alone. A comparison was
done between the mean scores of the 190 students and the mean scores from the overall data base
for adolescents (N =1,111), ages 12 through 18, that had taken VIEW. VIEW results for the 190
participants in the study were comparable to the means of the master data base for more than
16,000 individuals. The results also indicated that the average scores for the Manner of
Processing dimension of VIEW for the students involved in the individual activities differed
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significantly (t = 2.22, p < .05) from the students involved in team activities. The results
indicated that the students in this study who participated in the individual activities preferred to
process information using an Internal style, whereas students participating in team activities
showed preference for an External style for processing information. Those preferring an Internal
style need time to think through the process and build ideas internally. Those preferring an
External style share ideas freely and interact with others to seek input when processing options.
A limitation to interpreting these results was the small number of responses from the individual
group (n =14).
In addition to these 190 adolescents from the FPSI groups, problem-solving style scores
from 332 students from another creative problem-solving program, Destination ImagiNation, and
170 high school students who were not involved in a creativity or problem-solving program were
compared to the 1111 master data-base by comparing the means (Treffinger, 2008). Treffinger
found a significant difference for the Explorer style of the Orientation to Change dimension
between the Destination ImagiNation participants and the three other groups but did not find any
significant differences between the other three groups for Orientation to Change. A significant
difference was also found for the Manner of Processing dimension. The Destination
ImagiNation students had a significantly greater preference for the External style than the other
three groups. No significant differences were found in the Ways of Deciding dimension for none
of the groups.
Summary of problem-solving Styles
The construct of problem-solving styles provides researchers with a different perspective
of how individuals approach creativity. Besides creative abilities, investigators have other
factors, such as preference, manner, or modality, to consider when a person is solving problems
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(Isaksen & Dorval, 1993). Isaksen and Dorval further asserted that a meaningful implication of
problem-solving styles is that they may help to organize creativity characteristics into
meaningful categories and assist in improving understanding of creativity within people. Style
theorists proposed that knowledge of one’s style assists a student to work from his or her
strengths while developing his or her areas of weakness and, consequentially, he or she becomes
more proficient in approaching change and solving problems (Selby et al., 2007). Context, task,
ability, style, motives, and skill are all influential in creative behavior and problem solving
(Selby, et al., 2007).
Chapter Summary
To gain a better understanding of creativity, individual differences must be considered, as
indicated by Guilford (1968) and Torrance (1974). By looking at the person, process, product,
and press (environment), Rhodes’ framework has helped researchers clarify the complex
construct of creativity. Even though the framework has assisted researchers to manage
creativity, it is important that the intertwining and overlapping of these four dimensions is
considered when studying creativity. The importance of individual differences and personal
preferences exhibited through creativity, learning styles, and problem-solving styles have
potential to help in understanding the complexity of the development of talent and creativity in
adolescents.
Csikszentmihalyi et al. (1997) considered the period of life called adolescence as a
crucial time for talent development. During adolescence, an individual typically increases his or
her interest and involvement in a talent domain. When developing a student’s talent, education
needs to be concerned with discovering, respecting, and nurturing a child’s strengths, talents, and
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sustained interests (Treffinger, 1995). Finding and nurturing every learner’s strengths or
potential strengths can be used for effective learning and creative productivity (Renzulli, 1997).
Contemporary views of creativity have been influenced by research and theories on
styles, such as learning styles and problem-solving styles. While researchers and educators have
typically asked the question, “Are you creative?,” that implies an individual’s level or degree of
creativity, a more recent focus on creative behavior has prompted the question, “How are you
creative?”, that reflects the impact of styles (Isaksen & Dorval, 1993; Selby, Shaw, & Houtz,
2005). An important note is that creative productivity is the result of a confluence of levels and
styles. Unfortunately, the relationships among these constructs of creativity, learning styles, and
problem-solving styles are not completely apparent making the connection between these three
variables of particular concern in this study of talented adolescents.
Finally, with learning styles and problem-solving styles, researchers have more than an
individual’s creative abilities in which to approach the construct of creativity. They have
preferences, manner, modality, or propensity (Isaksen & Dorval, 1993). Isaksen and Dorval
further asserted that a meaningful implication of styles is that they might help to organize
creativity characteristics into meaningful categories and assist in improving understanding of
creativity within people. Style theorists proposed that knowledge of one’s styles helps a student
to work from his or her strengths while developing his or her areas of weakness and thereby
becoming more balanced in approaching change and solving problems (Selby, Treffinger,
Isaksen, & Lauer, 2004).
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CHAPTER THREE: METHODS AND PROCEDURES
The methodology and research procedures are presented in this chapter. This study’s
primary purposes were: (a) to explore relationships among creative thinking abilities, learning
styles, and problem-solving styles of talented high school students (n = 105) in the domains of
athletics, science, and visual arts and (b) to investigate the perceptions of creativity, learning
styles, and problem-solving styles of a group of highly creative high school students (n = 9)
representing these three talent domains selected from the original sample. The following
sections are included in this chapter: (a) research questions, (b) research design, (c) sample
selection procedures, (d) instrumentation, (e) data collection procedures, (f) data analysis, and (g)
an ethics statement.
Research Questions
The following questions were addressed in this study:
Research Question One
1. What are the relationships among the constructs of creative thinking abilities, learning
styles, and problem-solving styles of high school students, who show talent in
athletics, science, and the visual arts?
a. What are the relationships among the constructs of creative thinking abilities,
learning styles, and problem-solving styles of students talented in athletics?
b. What are the relationships among the constructs of creative thinking abilities,
learning styles, and problem-solving styles of students talented in science?
c. What are the relationships among the constructs of creative thinking abilities,
learning styles, and problem-solving styles of students talented in the visual arts?
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Research Question Two
2. How do students talented in athletics, science, and the visual arts, perceive the multidimensional nature of their own creativity, particularly focusing on the person,
process, product, and press?
a. How do students talented in athletics perceive their creativity, learning styles, and
problem-solving styles?
b. How do students talented in science perceive their creativity, learning styles, and
problem-solving styles?
c. How do students talented in the visual arts perceive their creativity, learning
styles, and problem-solving styles?
Research Design
This study employed both quantitative and qualitative methods. Each research method
represents a fundamentally different inquiry paradigm that guides the approach to investigation
(Fraenkal & Wallen, 2003; Patton, 2002). Richards (2005) described quantitative and qualitative
as different ways of recording observations of the same world. For instance, quantitative
researchers seek causal determination, prediction, and generalization of findings, whereas, in
contrast, qualitative researchers seek illumination, understanding, and extrapolation to similar
situations (Hoepfl, 1997). For this study, this researcher’s actions were based on the underlying
assumptions of each paradigm.
Researchers base their choice of methods on the nature of the phenomena being
investigated and the context in which the study is being conducted (Mertins, 2005). In this
study, the constructs of creativity and styles lent themselves to the use of both methods. Morse
(2002) described the advantages of using mixed methods:
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By combining and increasing the number of research strategies used within a particular
project, we are able to broaden the dimensions and hence scope of our project. By using
more than one method within a research program, we are able to obtain a more complete
picture of human behavior and experience. (p. 189)

To assist in answering research question one, a correlational design was utilized to
analyze data collected from four psychometric instruments. This design was selected to detect
possible relationships among the various constructs and sub-constructs represented by the four
instruments. The purpose of research question two was to expand the understanding of the
complexity of creativity, learning styles, and problem-solving styles in secondary school
students. Fishkin (1999) and Meador, Hunsaker, and Kearney (1999) recommended the use of
qualitative research methodologies to study complex creative behaviors. Therefore, a qualitative
paradigm was chosen using a multi-case design (Merriam, 1998; Stake, 2005) to explore the
perceptions of selected participants by gathering phenomena from in-depth semi-structured
interviews. It was this researcher’s intent to look for emerging patterns (Marshall & Rossman,
1999) that could help explain creativity, learning styles, and problem-solving styles in
adolescents.
Sample Description and Selection Procedures
Research Question One
The population of interest for this study was talented high school students from three
suburban public high schools in New England. To decrease the possibility that different
opportunities and environmental stimuli influence a study, Wallach and Kogan (1965) suggested
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that when studying creativity in children, it is best to concentrate on one general socioeconomic
stratum. Therefore, the three traditional high schools selected for the study were similar in
demographics with comparable socioeconomic status, race and ethnicity distributions, and
academic opportunities for students. None of the high schools had a gifted and talented program
in place at the time of this study. Table 1 displays the demographics and course distributions for
Schools A, B, and C.

Table 1
School Demographics and Advanced Placement Information
School A

School B

School C

American Indian

0 ( 0.0%)

3 ( 0.2%)

0 ( 0.0%)

Asian American

40 ( 2.4%)

59 ( 3.5%)

32 ( 3.2%)

Black

17 ( 1.0%)

12 ( 0.7%)

5 ( 0.5%)

Hispanic

46 ( 2.7%)

43 ( 2.5%)

12 ( 1.2%)

1,585 (93.9%) 1,586 (93.1%)

938 (95.0%)

1,688

987

White
Population (Grades 9-12)

1,703

Advanced Placement Courses Offered

18.0

20.0

18.0

% Completing Exam in

39.6

36.7

32.5

150.0

341.0

n/a

76.6

92.2

80.9

grade12
Students Taking Exam
% scoring 3 or more out of 5

Note. School Strategic Profile for 2005-2006. On AP exams, a score of three or higher is
generally required for earning college credit.
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Fraenkal and Wallen (2003) recommended that the first step for conducting a correlation
is to select an appropriate population. The population chosen should be one that is meaningful
and from which data on each of the variables of interest can be collected. Most researchers
consider that the minimal sample size for a correlational study be no less than 30. When sample
sizes are larger than 30, they are much more likely to provide meaningful results (Fraenkal &
Wallen, 2003).
Through a sample of convenience, students were sought from each high school via
teacher and coach recommendations and nominations. Science and visual arts teachers were
asked to search for students in their classes and athletic coaches were asked to seek players on
their team(s) who exhibited high levels of behaviors based on criteria from a Participant
Nomination Form (Appendices A and B).
The resulting 105 participants were members of grades 9 through 12, with an age range
of 14 to 18 years, a mean age of 16.22, and were recognized as having talent in athletics, science,
or the visual arts. Since many teachers and coaches would not have had contact with students
from the previous school year, it was planned that these students should be selected in the spring
semester of 2007 to allow ample time for teachers and coaches to know their students well
enough to recognize emerging talent. This was especially helpful since ninth grade students
were included in the study. For teachers and students who had limited time for involvement in
the selection process at the end of the 2006-2007 academic school year, the selection procedures
were extended to the fall of 2007. In these instances, teachers or coaches chose students who
they knew from previous interactions or who displayed emerging talent early in the school year.
This also provided an opportunity for additional ninth grade students to be chosen in the fall who
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showed talent early in the school year. This resulted in a sample size of 74 from the spring of
2007 and 31 from fall 2007.
It was the researcher’s intent to have an equal distribution of participants from each
domain under study. There were a total of 36 athletes. The science group consisted of 35
students, and the visual arts group consisted of 34 students. Refer to Table 2 for a display of the
frequency of participants at each school, grade level, age, and gender category.

Table 2
Frequency of Participants by School, Grade Level, Age, and Gender for Each Talent Area
Grade Level
Talent Area

9

10

11

12

Total

Athletics
School A
Males
1

Females

1

School B
Males

4

3

8

4

19

Females

3

1

7

4

15

1

1

9

36

School C
Males
Females
Total

7

4

76

16

Table 2 (continued)
Frequency of Participants by School, Grade Level, Age, and Gender for Each Talent Area
Grade Level
Talent Area

9

10

11

12

Total

Science
School A
Males

2

2

Females

1

1

2

6

4

12

13

1

15

School B
2

Males
Females

1

School C
1

Males
Females
Total

1

2

77

23

1
3

3

9

35

Table 2 (continued)
Frequency of Participants by School, Grade Level, Age, and Gender for Each Talent Area
Grade Level
Talent Area

9

10

11

12

Total

Visual Arts
School A
Males
Females
School B
Males
Females

2

4

5

3

12

8

8

3

21

School C
Males
Females
Total
Grand Total

1

1

3

12

13

6

34

11

18

52

24

105
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Research Question Two
The nine participants for the qualitative aspect of this study were chosen from the
original sample of the 105 participants. The sampling strategy was purposeful, based on
the assumption “that the investigator wants to discover, understand, and gain insight
about a sample from which the most can be learned” (Merriam, 1998, p. 61). Patton
(1990) argued that

The logic and power of purposeful sampling lies in selecting information-rich
cases for study in depth. Information-rich cases are those from which one can
learn a great deal about issues of central importance to the purpose of the
research, thus the term purposeful sampling (p. 169), (Emphasis indicated by
italics was present in the original text).

The theoretical framework of this study was derived from the assumption that high
school students can be creative (Delcourt, 1988, 1993). These participants were selected
from the original study participants in grades 9 through 12 who were recognized for their
potential talent and who demonstrated creative thinking ability obtained from two
standardized tests for creative thinking, the Torrance Tests of Creative Thinking (TTCT),
Verbal B and Figural B versions. In addition, the recommendations obtained from the
coach or teacher nominations were considered during the selection process. The first two
out of three students to be considered for the interview process were the students in each
talent domain who had the highest overall score on the TTCT Verbal assessment and the
student with the highest overall score on the TTCT Figural instrument, both of whom did
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not receive a rating below a value of three out of four possible points for each criterion on
the Participant Nomination Form (see Appendices A, B, C). The form contained four
choices for each criterion with numerical values assigned to each response choice:
strongly agree (4), agree (3), disagree (2), and strongly disagree (1). The third was
selected from the remaining subjects in his or her talent area based on having the highest
TTCT Verbal average score with the TTCT Figural average score as well as not having a
rating below a value of three on the Participant Nomination Form. In addition, if a
student in his or her talent area received the highest overall score on either TTCT, his or
her other TTCT overall score could not be lower than one standard deviation below the
mean on the remaining TTCT total score. For comparison purposes, the following
descriptive data are illustrated in Table 3: the three students representing each domain,
the total number representing each domain, nine students for the multi-case study, the 96
students who were not interviewed, and the original sample of 105 subjects. Table 4
contains the Participant Nomination Form scores for nine students who participated in the
qualitative aspect of the study.
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Table 3
Descriptive Statistics Used to Determine the Nine Interviewees
Data Source
Group

N

TTCT

TTCT

TTCT-

Verbal

Figural

Average

M (SD)

M (SD)

M (SD)

Nomination

M (SD)

Athletics
Interviewees
Total

3

125.3 (21.5)

123.3 (6.4)

123.8 (7.6)

84.7 (2.9)

36

110.9 (18.5)

108.1 (10.6)

109.1 (11.7)

82.4 (7.4)

3

124.3 (10.1)

114.0 (7.9)

119.2 (6.6)

79.7 (11.2)

35

107.3 (13.0)

107.6 (10.3)

107.5 (7.9)

74.8 (11.1)

3

122.0 (17.6)

129.0 (9.5)

125.5 (4.4)

80.7 (5.8)

34

110.9 (12.5)

109.8 (12.5)

110.4 (9.6)

78.1 (3.7)

9

123.9 (14.8)

121.8 (9.6)

122.8 (6.2)

96

108.1 (14.2)

107.2 (10.6)

107.9 (9.5)

105

109.4 (14.9)

108.5 (16.2)

109.0 (10.3)

Science
Interviewees
Total
Visual Arts
Interviewees
Total
Total Interviewed
Total Not Interviewed
Total Group

Note. The means and standard deviations were not calculated for the Total Interviewed
or Total Group for the Nomination Scores since these values were not in the same scale.
The total Nomination score for the athletes and science students was 88 points, while the
total for the visual arts students was 84 points.
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Table 4
Participant Nomination Scores for the Nine Students Who Were Interviewed
Participant Nomination Form
Participant

Above average ability

Creativity

Task Commitment

Nomination Total

Athletics
Gina

18/20

30/32

35/36

83/88

Josh

17/20

30/32

36/36

83/88

Seth

20/20

32/32

36/36

88/88

Allie

24/24

28/28

36/36

88/88

Maria

18/24

21/28

28/36

67/88

Mike

24/24

25/28

35/36

84/88

Delia

22/24

27/28

31/32

80/84

Katrina

24/24

28/28

32/32

84/84

Sasha

21/24

22/28

31/32

74/84

Science

Visual Arts
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According to Tabachnick and Fidell (2007), when dealing with groups that have
unequal numbers of subjects there are a number of strategies that can be utilized. The
choice of strategy depends on the type of research and includes strategies for
nonexperimental designs using a multivariate analysis of variance (MANOVA).
After conducting a MANOVA to determine if the means for the TTCT Verbal
overall standard score and the TTCT Figural overall standard score of the nine students
interviewed were statistically different than the other 96 students in the study, results
indicated that the nine students’ scores were significantly significant from the other
students in the study. The scores from the TTCT Verbal overall standard scores and the
TTCT Figural overall standard scores served as the dependent variables in the analysis,
and the two groups (nine interviewed and the 96 not interviewed) comprised the
independent variable. The a priori level of significance was set at .05. Because more
than one dependent variable was utilized, a Box’s Test of Equality was completed to test
the assumption of homogeneity. The Box’s Test of Equality of Covariance Matrices was
not significant (Box’s M = 4.948, p =.213) and the assumption of homogeneity was met.
Results from the MANOVA were statistically significant according to Wilks’ λ (.82),
F(3, 101) = 7.42, p < .001.
Consultation with the teacher or coach who nominated the student was sought to
obtain support for the researcher’s decision to ask each student to be part of the interview
process. Availability of the student and parental permission were needed for continued
student participation in this aspect of the study.
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Instrumentation
Participant Nomination Forms
For each of the three domains, athletics, science, and the visual arts, the researcher used a
Participant Nomination Form to select the original sample and to assist in the selection of the
multi-case participants. Since the high schools participating in this research project did not have
a gifted and talented program, the form was only used to select participants for the study and not
to identify students for gifted and talented programs. The Participant Nomination Forms (see
Appendices A, B, and C) were developed by the researcher and followed procedures for
establishment of validity and reliability of a survey. Educational psychologists recommend
using surveys that assess behaviors necessary for performance in the domain in question
(Feldhusen & Goh, 1995).
A form representing each talent area was developed and checked for content validity and
inter-rater agreement by content area specialists in their respective talent domains of athletics,
science, and the visual arts. Isaac & Michael (1997) stated that content validity was of first
importance and that subject-matter specialists should devise and select items that they judge to
cover the topics relevant to the field represented by the instrument. In this instance, content area
specialists were presented with a form containing items representing the subareas of above
average ability, task commitment, and creativity modeled after Renzulli’s Three RingConception of Giftedness (Renzulli, 2005).
To initially establish content validity, the Participant Nomination Forms were based on a
literature review of experts in creativity and talent development (Adams, 2003; Amabile, 1989;
Bloom, 1985; Csikszentmihalyi, et al., 1997; Drill, 2003; Dunn, et al., 1992; Gigli, 2001; Kay,
2001a, 2003; Renzulli, 2005, b; Runco, 1993; Winner, 1996). The organization of these surveys
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was based on Renzulli’s Three-Ring Conception of Giftedness. In addition, many of the
statements on the talent forms followed Dunn, Dunn, and Treffinger’s (1992) examples of
characteristics that are usually associated with behaviors seen in talented students. Similar to
Renzulli, their listings were divided into three categories that included above average ability,
creativity, and motivation, the latter corresponded with task commitment. Special literature
citations for each item are listed on the form in Appendix D.
In the winter of 2007, forms were sent to content area specialists in their respective fields.
They were asked to indicate the degree to which they agreed or disagreed that the items
represented by each of the three subareas related to their respective talent domain. The form had
a 4-point Likert scale format with strongly agree, agree, disagree, and strongly disagree. In
addition, these specialists were asked to add any additional items to the form. Athletic directors,
coaches, and physical education teachers who were also coaches were consulted for feedback.
Science teachers representing biology, physics, and chemistry, a science department chair, and
two judges at a Regional Science Horizons contest were given forms and asked for feedback.
The visual arts content area specialists consisted of teachers of graphic arts, photography, studio
arts, ceramics, and Advanced Placement arts. The final Participant Nomination Forms were
revised by the researcher with input from nine experts in athletics, seven content specialists from
science, and nine visual and performing arts educators.
Feedback from experts for each talent domain resulted in adjustment of statements. For
the most part, adjustments were minimal. For instance, three of the athletic area specialists
expressed a concern for the statement “seems inclined to take intellectual risks while
participating in sports” and four expressed a concern for “generalizes and abstracts ideas
adeptly.” From discussion with the athletic specialists, the statement “inclined to take
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intellectual risks” was kept and “generalizes and abstracts ideas adeptly” was removed as the
item had the potential to be confusing to coaches. Two of the science content specialists were
concerned with the statement, “spends extended time working on a long-term project or projects
in the science area.” In addition, two science specialists indicated a concern about the statement
“has a high level of energy and is eager to find new projects and challenges in the area of
science.” After discussion with these specialists in science, the statements were not removed.
The science content area specialists needed to have the statements clarified because they needed
to consider the fact that some science programs offered extended project opportunities in science
and some did not. Even if a school program does not offer activities for long-term science
projects, the concept is still valid for other schools.
For the visual arts, all but one visual arts content specialist felt that “a drive to excel in
the visual arts” may not be a criterion that is relevant to high school students showing potential
talent in the visual arts. Based on their feedback and discussion, the statement was removed
from the visual arts form.
The final form used for athletics contained 22 items that consisted of 9 task commitment,
5 above average ability, and 8 creativity statements (Appendix A). Science had a total of 22
prompts: 9 related to task commitment, 6 representing the concept of above average ability, and
7 including statements about creativity (Appendix B). The visual arts form consisted of 21
statements that incorporated 8 task commitment statements, 6 above average ability statements,
and 7 creativity items (Appendix C). For the most part, each talent area form had parallel
statements representing above average ability, task commitment, and creativity. After discussion
regarding items for each form, inter-rater agreement was established at 100%.
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Torrance Tests of Creative Thinking (TTCT)
The Torrance Tests of Creative Thinking (TTCT) include a verbal and figural form in the
battery of tests (Torrance, 2000). Both tests are appropriate for adolescents (Cramond, 1999).
Each test assesses different creative abilities as indicated by the low correlation (r = .06) between
the verbal and figural measures (Cramond, 1994; Cramond, 1999; Cramond, Mathews-Morgan,
Bandoalos, & Zuo, 2005). For this study, the Verbal form B and the Figural form B were
administered. Both the verbal and the figural instruments are paper and pencil tests with openended items that allow students to express their creative thinking.
“The term ‘creative thinking abilities’ as used in the TTCT, refers to that constellation of
generalized mental abilities that are commonly presumed to be brought into play in creative
accomplishments” (Torrance, 2000, p. 1). “These mental abilities may be used to some degree in
other types of thinking but they are more predominant or essential when one is thinking
creatively” (Torrance, 2008, p. 75).
Torrance Tests of Creative Thinking (TTCT) Verbal. The Torrance Tests of Creative
Thinking (TTCT) Verbal B instrument is appropriate for individuals beginning in grade one
through adulthood (Torrance, 2008b). Six word-based challenges are used to assess three mental
characteristics of fluency, originality, and flexibility. The TTCT Verbal B form consists of four
activities: “Ask-and-Guess” (15 minutes), “Product Improvement” (10 minutes), “Unusual Uses”
(10 minutes), and “Just Suppose Activity” (5 minutes). (Torrance, 2000, pp. 2-3). Each section
is timed and results in a total of 40 minutes of testing.
In the Activity 1, “Ask-and-Guess” uncovers the participant’s ability to question what is
unknown by having the person look at a picture and generate as many questions as possible
about the prompt. The specific purpose of Activity 1 is to uncover “the participant’s ability to
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become sensitive to what is unknown…” (Torrance, 2000, p. 2). This activity is based on
research linking curiosity to creativity, especially scientific creativity (Torrance, 1974). Activity
2, “Guessing Causes” and Activity 3, “Guessing Consequences” (Torrance, 2000, p. 2) use the
same picture to have the participant generate as may possible causes and as many possibilities of
what may happen because of what is taking place in the picture. Both of these activities are
designed to elicit the participant’s “ability to formulate hypotheses concerning cause-and-effect”
(Torrance, 2000, p. 3). The idea fluency score obtained reflects the participant’s ability to
generate ideas, causes, or consequences, and provides the basis for the flexibility score.
Originality is measured according to the statistical infrequency of the participant’s responses.
Activity 4, “Product Improvement” is considered by Torrance (2000, p. 3) “to be a complex task
with a high degree of face validity” (p. 3). The participants in this activity are asked to take a
simple object, a stuffed monkey, supplied by Scholastic Testing Services, and through creative
manipulations make it more attractive to children. The fluency score is derived from the number
of relevant responses a person provides, the flexibility score is derived from the range of
approaches the participant uses to improve the object, and the originality score is derived from
the statistical infrequency and suitability of the participant’s responses. Activity 5, “Unusual
Uses” (p. 3) is an activity designed to determine how well a participant is able to free his or her
thinking from fixed expectations of everyday uses of well-known items. Rigid fixation becomes
very apparent in this activity as it may become difficult to overcome the ability to generate ideas
beyond known uses of this item. An individual’s score is decided in the same way that previous
sections of verbal activities were determined. The last activity of this form is Activity 7, “Just
Suppose” was developed to “elicit a higher degree of fantasy” (Torrance, 2000, p. 3). The
participants are presented with an improbable scenario in which they are to predict many
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possible outcomes by using their imagination to just suppose that the situation actually did occur.
This activity requires an individual to have a great deal of tolerance for the “highly unlikely” (p.
3) and an ability to delay logic by focusing on curiosity, fantasy, and imagination.
Validity. Content validity for the TTCT Verbal has been ensured through the author’s
“consistent and deliberate effort to base the test stimuli, tasks, instructions, and scoring
procedures on the best theory and research available today” (Torrance, 2000, p. 8). The theory
and research used by Torrance included analyses of creative eminent individuals, research
concerning the personal characteristics of the creative individuals, the nature of creative
performance, products, and theories concerning the functioning of the human mind (Torrance,
2000). Torrance used factor analysis to determine the components of creative thinking abilities
(Torrance, 2000). To increase an understanding of the attributes measured by the TTCT,
construct validity has been achieved through a large number of studies that have used the TTCT.
For predictive validity for the TTCT tests, Torrance has conducted both short-term and long-term
predictive studies. Torrance (2000) explained that “the concept of an overall validity coefficient
for tests of creative thinking ability is grossly inappropriate. Rather one should think in terms of
a variety of criteria for creative behavior and a variety of creative thinking ability involved in all
these criterion behaviors” (p. 8). Specific and extensive reports of validity are available
(Torrance 2000.).
Reliability. Based on the Research Review for the Torrance Tests of Creative Thinking
Figural and Verbal Forms A and B (Torrance, 2000), several studies have confirmed high testretest reliability. The review of these studies can be obtained in the research review manual
(Torrance, 2000).
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Test-retest reliability coefficients obtained from a variety different research studies have
ranged from .61 to .89. The results of these studies support the test-retest reliability of the
TTCT. When the TTCT Verbal is administered under standard conditions, the test has shown
high reliability. In this present study, the TTCT Verbal was administered following the explicit
directions given in the manuals.
Studies for inter- and intra-scorer reliability indicate values above .90 for trained scorers
(Torrance, 2008). Additional information concerning reliability was reported in the Research
Review for the Torrance Tests of Creative Thinking Figural and Verbal Forms A and B
(Torrance, 2008).
Scoring. Data gathered from the TTCT Verbal are reported using grade-related norms or
age-related norms for each separate subscale of fluency, flexibility, and originality (Torrance,
2008). For this study, the researcher used grade-related norms. The derived measures are
reported using standard scores. An average standard score is obtained from the three Verbal
score’s standard score and serves as an overall assessment and is considered the best overall
indicator of creative strength (Torrance 1998, 2008). Results from the three subscales are also
good indicators of creativity (Torrance, 1998, 2008). These standard scores are equal-interval
scales with a normalized standard score having a mean of 100 and a standard deviation of 20
(Torrance, Ball, & Safter. (1992). Standard scores for fluency, flexibility, and originality range
from 40 to 160. Standard average scores for the TTCT Verbal B range from 41 to 160. Tests are
reported for each individual and standard scores are used for statistical analysis.
All tests from this study were sent to Scholastic Testing Service, Inc so that those trained
to adhere to directions of the training manual scored these instruments. Before they are
permitted to score, scorers must obtain a coefficient of reliability in excess of .90 (Torrance,

90

2000). For this research study, scorer reliability of .90 or better was confirmed by Scholastic
Testing Services (D. Anderhalter, personal communication, February 11, 2010).
Torrance Tests of Creative Thinking (TTCT) Figural. The Torrance Test of Creative
Thinking (TTCT) Figural Form B is appropriate for those in kindergarten through grade 13
(Torrance, 2008a). It is comprised of three activities: Picture Construction, Picture Completion,
and Circles. Each activity represents three different creative tendencies (Cramond, MathewsMorgan, Bandoalos, & Zuo, 2005).). The activities are timed for 10 minutes each for a total of
30 minutes of on-task testing. Based on their construction, these activities are paper-and-pencil.
The TTCT Figural test is “not simply nonverbal measures of the same creative abilities or
tendencies as measured on the verbal tests” (Cramond, 1994, p. 236). “Picture Construction”
(Torrance, 2000, p. 4) requires participants to take a curved object and convert it into something
that is unique and different from what someone else may be thinking. “Picture Completion”
(Torrance, 2000, p. 4) requires the participants to complete figures of a partially completed
drawing. This activity measures resistance to premature closure. Participants need to integrate
their creative ideas with already existing material and structure while incorporating new details
and elaboration to the object that they create. The “Circles” (Torrance, 2000, p. 4) activity
challenges the participant to develop as many different objects or pictures as possible from the
circles that are supplied. In this activity, “the repetition of a single stimulus requires an ability to
return to the same stimulus again and again, perceiving it differently each time, disrupting
structure in order to create something new” (Torrance, 2000, p. 4).
The figural tasks require divergent thinking factors and are norm-based measures of
“fluency, originality, abstractness of titles, elaboration, and resistance to premature closure”
(Torrance, 2000, p.4). The participant’s fluency score is based on producing a quantity of figural
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images. An individual’s originality score is based producing unique or uncommon figures or
written responses. The elaboration score represents embellishment or detail in written responses
and drawings. Abstractness of titles scores depend on the ability to sense what is salient in the
drawing and provide an appropriate title. Finally, resistance to premature closure scores are
based on remaining open and persistent throughout the course of the test. In addition to the five
norm-based measures, Torrance added the creativity index, which is a set of 13 criterionreferenced measures of creative strength (Torrance, Ball, & Safter, 1992). The index consists of
emotional expressiveness, storytelling articulateness, synthesis of lines or circles, synthesis of
incomplete figures, humor, movement or action, expressiveness of titles, unusual visualization,
internal visual perspective, extending or breaking boundaries, richness or colorfulness imagery,
and incorporation of fantasy (Torrance et al., 1992).
Validity. Similar to the TTCT Verbal, Torrance has based content validity on “the best
theory and research available today” (Torrance, 2000, p. 8). According to Torrance, evidence
exists in the literature for the TTCT for validity. Torrance and his associates identified and
experimented with a variety of norm-referenced measures and criterion-referenced measures.
The studies resulted in theoretical and empirical research to support content validity of the
indicators used in the TTCT Figural (Torrance, 2000). Refer to Torrance’s research review for
further information about specific results of the validity studies (Torrance, 2000).
Reliability. Based on the Research Review for the Torrance Tests of Creative Thinking
Figural and Verbal Forms A and B (Torrance, 2000), several studies have confirmed high testretest reliability when the test has been administered under standard conditions. Relaibaility
scores have ranged from .50 to .93 (Kim, 2006). Additionally, Treffinger concluded that, "given
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the complexity of creative thinking, the TTCT can be seen as having reasonable reliability for
group and research applications" (Treffinger, 1985, p. 1633).
Scorer and intra-scorer reliability is achieved by appropriate training on scoring the
TTCT Figural. The TTCT Figural forms have shown high levels of inter- and intra-scorer
reliability when those scoring have been appropriately trained.
Scoring. Data gathered from the TTCT Figural are reported using grade-related norms or
age-related norms (Torrance, 2008). For this study, the researcher used grade-related norms.
Scores from the Creativity Index were not utilized in any analyses for this study. The obtained
measures are reported using standard scores. Similar to the TTCT Verbal, these standard scores
are equal-interval scales with a normalized standard score having a mean of 100 and a standard
deviation of 20 (Torrance & Ball, 1992). Standard scores are derived for the subscales of
fluency, originality, elaboration, abstractness of titles, and resistance to premature closure.
Scores for all five of these subscales range from 40 to 150 for fluency and 40 to 160 for the other
four subscales. An average standard score is computed from the five subscales of the TTCT
Figural. The average standard score ranges from 41 to 160 (Torrance, 1998).
The TTCT Figural tests were sent to Scholastic Testing Service, Inc. Scorer reliability of
.90 or better was confirmed by Scholastic Testing Services (D. Anderhalter, personal
communication, February 11, 2010).
Building Excellence (BE) Survey
For this study, the researcher explored learning styles and how they might be related to
creative thinking abilities and problem-solving styles through the BE Survey (Rundle & Dunn,
1996-2010). The BE is a web-based online psychometric measure used to obtain a
comprehensive Learning and Productivity Style (LPS) Profile (Rundle & Dunn, 1996-2010).
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The BE is based on the original Dunn and Dunn Learning-Style Model (Dunn & Dunn, 1993).
This learning style identification instrument contains 28 characteristics divided into six subscales
or elements to identify the learning styles of adolescents and adults (Rundle, 2006; Rundle &
Dunn, 1996-2010). Upon a student’s completion of the BE, the researcher and the respondents
receive a comprehensive report of his or her individual learning style profile.
The BE consists of six stimuli, perceptual, psychological, environmental, physiological,
emotional, and sociological instead of the five established stimuli of the Dunn and Dunn
Learning-Style Model. For purposes of measurement, the developers of the BE separated the
perceptual elements from the physiological elements (Rundle & Dunn, 1996-2010).
The perceptual elements of the BE focus on one’s preference (predisposition) for learning and
retaining new and complex information efficiently or skillfully (Rundle, 2006; Rundle & Dunn,
1996-2010). The six learning style elements of the perceptual strand include auditory, visual
picture, visual word, tactile, kinesthetic, and verbal kinesthetic. Psychological elements include
one’s inclinations for processing new and complex information and are known as the analytic
and global learning styles. The psychological strand also contains the reflective and impulsive
learning style elements, which is one’s preference for making decisions and solving problems.
The environmental strand consists of four stress-related characteristics that affect one’s ability to
concentrate and focus on tasks. The four learning style elements of the environmental strand are
sound, light, temperature, and seating. The elements of the physiological strand affect one’s
ability to remain energized and alert while completing school assignments or work tasks and
consist of six learning style element that are concerned with preferences for the time of day,
intake, and mobility. Emotional elements are the preferences that influence how one goes about
completing challenging and complex tasks. The emotional strand contains four learning style
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elements known as motivation (internal versus external), task persistence (single-tasking versus
multi-tasking), conformity (conformity versus nonconformity), and structure (externally
imposed structure or the opportunity to do things in their own way). Sociological
elements are preferred ways of learning and interacting effectively with others and consist of six
learning style elements. These elements of the sociological strand are working alone, with
another person, in a small group, or a large group, with authority, and with variety as opposed to
routines. Appendix E contains a Figure for the BE’s six strands and the 28 elements. Table 5
displays the learning styles measured by the BE as described by Rundle and Dunn (Rundle &
Dunn, 1996-2010).
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Table 5
Six Stimuli of the Building Excellence Survey and Their Elements
Stimuli

Definition

Elements

Perceptual

One’s preference (predisposition) for

1.

Auditory

retaining and learning new and complex

2.

Visual Picture

information efficiently or skillfully

3.

Visual Word

(Rundle & Dunn, 1996-2010).

4.

Tactile

5.

Kinesthetic

6.

Verbal Kinesthetic
(Auditory-Verbal)

Psychological

One’s inclination for processing new and

7.

Analytic/Global

complex information is the

8.

Reflective/Impulsive

“Stress-related factors that affects one’s

9.

Sound

ability to concentrate and focus on tasks”

10.

Light

(Rundle & Dunn, 1996-2010, p. 15).

11.

Temperature

12.

Seating Design

analytic/global element and one’s
preference for making decisions and
solving problems is reflective/impulsive
element (Rundle & Dunn, 1996-2010).
Environmental
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Table 5 (continued)
Six Stimuli of the Building Excellence Survey and Their Elements
Stimuli

Definition

Elements

Physiological

One’s ability to remain energized

13.

Early Morning

and to stay alert when learning

14.

Late Morning/Early

new and complex information
(Rundle & Dunn, 1996-2010).

Emotional

Afternoon
15.

Late afternoon

16.

Evening

17.

Intake

18.

Mobility

Preferences that influence how

19.

Motivation

effectively and how quickly one

20.

Task Persistence

goes about completing

21.

Conformity

challenging and complex task

22.

Structure

One’s “preferred ways of

23.

Alone

learning and interacting

24.

Pair

effectively with others” (Rundle

25.

Small Group

& Dunn, 1996-2010, p. 22).

26.

Large Group

27.

Authority

28.

Variety

(Rundle & Dunn, 1996-2010).
Sociological

Note: The strand information is based on the interpretation of the developers of the BE (Rundle
& Dunn, 1996-2010).
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The BE is a self-administered survey that takes approximately 20 to 25 minutes for each
student to complete. The assessment measures the patterns through which learning occurs in
individual students using a 5-point Likert-type scaling format. The scores gathered to determine
an individual’s learning styles are considered interval and fit the criteria of interval data (S. M.
Rundle, personal communication, September, 2009). Scores range from -100 to 100. The
criteria that satisfy interval data properties include having a logical order, possessing equal
differences in the numbers that were assigned to the category, and having the point 0 as just
another point on the scale (Hinkle, Wiersma, & Jurs, 2003).
Test-retest reliability of the BE Survey, reported by Rundle and Dunn (1996-2010), was
completed using a random sample (N = 1,195) extracted from the total population (N = 7,304).
Internal consistency using the Cronbach’s coefficient Alpha was .85 for the perceptual elements;
.81 for the psychological elements, .70 for the environmental elements; .69 for the physiological
elements; .74 for the sociological elements; and .83 for the emotional elements. The construct
validity of the six strands and each of their components was determined by a Principal
Component Factor Analysis that employed a Kaiser normalization and a Varimax rotation
(Rundle, 2006; Rundle & Dunn, 1996-2010).
Interpreting the BE scores for 28 characteristics is best clarified through a description of
the range of the raw scores obtained from the instrument. In this instrument, the concept of
strength indicates that an individual’s preference for a learning style ranges from a strong lack of
preference to a strong presence for a particular preference regarding each of the 28 elements
contained in the six stimuli: perceptual, psychological, environmental, physiological, emotional,
and sociological. Note that the anchor terms for most of the characteristics represent less or
more of a preference except for the psychological strand’s analytic/global characteristic and
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reflective/impulsive. Scores representing the center range of each scale indicate that an
individual may have a preference for either concept in the range depending on the situation. For
example, someone with a score of 0 for the environmental element of quiet could prefer to have
music playing when accomplishing certain tasks, but require silence to complete others.
VIEW: An Assessment of Problem-solving Styles
For this study, VIEW: An Assessment of Problem-Solving Styles (Selby, Treffinger, &
Isaksen, 2002, 2007) was used to assess how the participants preferred to solve problem and
manage change. VIEW was utilized to investigate possible relationships among the TTCT
Verbal and Figural and the BE. This psychometric instrument focuses specifically on problemsolving and managing change rather than on preferences in learning or study tasks. The three
dimensions measured by VIEW are Orientation to Change (OC), Manner of Processing (MP),
and Ways of Deciding (WD). The OC scale describes a person’s preferences in two general
styles, Explorer and Developer, for managing change and solving problems creatively. The MP
dimension measures the person’s preference for working externally (i.e., with other people
throughout the process) or internally (i.e., thinking and working alone before sharing ideas with
others) when managing change and solving problems. MP has two contrasting preferences that
exist on a continuum from an external to an internal processor and are known as the External or
Internal style. Lastly, the WD dimension consists of how an individual prefers to make decisions
during problem-solving as it relates to the styles of Person or Task. This dimension describes the
major initial emphasis that a person gives to people (i.e., maintaining harmony and interpersonal
relationships) or to tasks (i.e., emphasizing logical, rational, and appropriate choices) when
making decisions during problem-solving or when managing change.
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VIEW consists of 34 items within the following three subscales: 18 items representing
Orientation to Change (OC), 8 items for the Manner of Processing (MP) dimension, and 8 items
depicting Ways of Deciding (WD). VIEW can be used for students as young as 11, yields three
scores, and can be taken online. The amount of time to administer VIEW varies from 10 to 15
minutes (Selby, et al., 2007). VIEW is scored automatically by the computer and sent directly to
the test administrator after completion by the test taker.
As of 2008, VIEW’s master data base contained information obtained from 19,065
subjects. The Orientation to Change scores range from a minimum of 18 to a maximum of 126
and have an observed mean of 74.0. Manner of Processing scores range from 8 to 56 and have
an observed mean of 29.5 and Ways of Deciding scores range from 8 to 56 have an observed
mean of 35.0 (Treffinger, 2008). Of the 19,065 subjects, 1,111 were students in grades K-12.
The mean scores for this age group were 70 for the OC; 28.7 for the MP, and 33.7 for the WD.
The developers and other investigators of VIEW have been conducting on-going research
to demonstrate the validity of the instrument. In addition, VIEW meets expectations regarding
reliability as it relates to stability and internal consistency. Test-retest results from studies using
middle school students, undergraduate students, and adults provide data that exceeds the
customary standards and expectations for reliability over time. The correlations for 48 middle
school students and nine adults were .90 for the OC, .60 for WD, and .65 for the MP using a onemonth interval. A two-month stability correlation for 19 adults indicated correlations of .93 for
the OC, .93 for the MP, and .84 for the WD. Another study for a 12-month test-retest of adults
yielded reliability coefficients of r =.74 for OC, r = .83 for MP, and r = .81 for WD. For internal
consistency, Cronbach’s coefficient Alpha (N = 10,151) exceeded the generally accepted internal
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consistency of r > .70. VIEW’s internal consistency results were .87 for OC, .82 for MP, and .84
for WD (Selby et al., 2007).
Semi-structured Interviews
Interviews consist of open-ended questions and probes to yield in-depth resources
about people’s experiences, perceptions, opinions, feelings, and knowledge (Patton, 1990). A
semi-structured face-to-face interview was conducted with each of the nine students selected to
participate in the qualitative part of the study. To represent the content of the study, these semistructured interviews contained open-ended questions designed to elicit responses related to
Rhodes’ (1961/1987) concepts of the 4 Ps (person, process, product, and press). The questions
also served to investigate the concepts of creative thinking, learning styles, and problem-solving
styles from the perspective of those interviewed. The questions were organized from general to
specific. The first set of questions was intended to gain an understanding of the participant’s
perception of his or her talent and creativity. The sequence then followed with questions
developed to generate responses about perceptions on learning styles and finally problem-solving
preferences. The questions for the interview are presented in Appendix F and are related to the
content of this study.
Most interviews took approximately 45 minutes. Interviews were conducted with the
use of voice recognition software. For the interview, the researcher used the Dragon Naturally
Speaking 9.0 Preferred Voice recognition software (Nuance Communications, 2007) and the
Dragon Headset and a laptop computer. The voice recognition software converts the speaker’s
words to text. To use this device, each participant had to read for six minutes to train the
software for voice recognition. Each participant was asked to read the same script. Because the
voice recognition software does not generate an audio file, the researcher used a voice recorder
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to obtain an independent audio recording of each interview. In addition, handwritten notes were
also taken. When clarification or more details were required during the interview process,
follow-up questions were utilized to encourage the student to elaborate. Digital recorder files
were transcribed to the computer using a word processing software program. Errors in the text
file generated by the voice recognition software were corrected and edited to match the audio
file. Each file was electronically mailed or hand-delivered to the participant to obtain
verification and correction if needed. Follow-up questions were sent to each participant.
Data Collection Procedures
The researcher used data collection procedures described in Table 6. Prior to the start of
the study, permission was obtained from the superintendents and the principals of each high
school. Teachers and coaches were then asked to nominate students to participate by completing
a Participant Nomination Forms. There was one form for each of the talent areas of athletics,
science, and the visual arts (see Appendices A, B, and C). Permission forms were distributed to
students selected by their teachers or coaches in athletics, science, and visual arts classes (see
Appendices G and H). Parental consent was obtained from the parent/guardian of those students
who were not 18, except for those students who were 18 and had not waived their right to give
consent to their parent/guardian (see Appendix H).
Once the researcher obtained permission, these nominated students, selected by
convenience sampling, were administered the four psychometric instruments, TTCT Verbal B,
TTCT Figural B, VIEW, and the BE by the researcher. Because two of the psychometric
instruments, the BE and View, were completed online, a room at each high school containing
computers was used. The same room was used at each high school to collect data, with one
exception; one student took the TTCT Verbal B and TTCT Figural B at a local public library.
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Table 6
Data Collection Procedures for Students Talented in Athletics, Science, and the Visual Arts
Instrument

Type of instrument

Purpose of instrument

Participant Nomination Form 4-Point Likert Scale Survey

Teachers and coaches

(n = 105)

completed this survey to
identify talented students in
athletics, science and the
visual arts.

VIEW (n = 105)

Survey

Students completed this
inventory about their own
problem-solving styles. The
data were used in the
correlational analyses.

TTCT Verbal Form B

Divergent Thinking Test

Students completed verbal

TTCT Figural Form B (n =

and figural creative ability

105)

instruments used in the
correlational analyses and to
select students for the multicase study.

Note. TTCT = Torrance Tests of Creative Thinking; BE = Building Excellence Survey

103

Table 6 (continued)
Data Collection Procedures for Students Talented in Athletics, Science, and the Visual Arts
Instrument

Type of instrument

Purpose of instrument

BE (n = 105)

5-Point Likert Scale Survey

Students completed this
learning styles
inventory, used in the
correlational analyses.

Semi-structured interviews (n = 9)

Face-to-face interviews

Each student responded
to questions about their
perceptions of creativity,
learning styles, and
problem-solving styles.

Semi-structured interview (n = 9)

Follow-up interview questions Each student responded
delivered via e-mail

to questions about their
perceptions of creativity,
learning styles, and
problem-solving styles.

Note. TTCT = Torrance Tests of Creative Thinking; BE = Building Excellence Survey

During the spring data collection time frame, upon entering the room, the students were made to
feel comfortable. The students were asked to complete a Demographic Information of
Participants Form (Appendix I). Consistency of the test administration was maintained as much
as possible for each testing session. One to nine students attended each session. The first
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psychometric measure that each participant was asked to complete was VIEW online. For most
students, this instrument took less than 10 minutes to complete and the researcher felt that the
problem-solving styles instrument was a good way to “warm-up” the students. Following
everyone’s conclusion of the VIEW, the TTCT Verbal Form B was administered. The TTCT
batteries are timed and required each student in the session to take each section simultaneously.
Directions were read as indicated in the Directions Manual, Figural Forms A and B (Scholastic
Testing Service, 2003). After completion of the TTCT Verbal, students were asked to take the
BE online. The BE allows for 5-minute breaks between its three sections and is not timed. After
completion of the BE and a chance for a short break, students then took the TTCT Figural Form
B. The administrator read the directions for the TTCT Figural Form B (Scholastic Testing
Service, 2003). As recommended by the Scholastic Testing Services (2003), if both the TTCT
Verbal and Figural tests must be given on the same day, a break should intervene between each
test.
For students tested in the fall, the sequence of giving the TTCT Verbal and TTCT Figural
remained the same for each participant. The TTCT Verbal was administered first. In many
cases because of students’ varied schedules, the TTCT tests were given on different days as time
permitted to accommodate students’ availability. When the TTCT testing and online surveys
were administered on the same day, the sequencing of the testing was duplicated as done in the
spring.
Students selected for the multi-case study needed additional parental permission to
participate in this part of the study. A permission slip was completed by each participant and
their parents (see Appendix J). The face-to-face interviews were conducted in a quiet room to
eliminate noise. Follow-up interviews were also conducted in this manner.
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Data Analysis Techniques
In order to respond to research question one, the scores from the four instruments were
analyzed. Bivariate correlations to discern possible relationships between creative thinking
abilities, learning styles, and problem-solving styles of a cross-section of talented high school
students in the three different talent domains were completed. The major purpose of
correlational research was to identify relationships among variables (Fraenkal & Wallen, (2003).
The Statistical Package for the Social Sciences (SPSS) Graduate Student Version 16.1 for
Windows software (http://www.spss.com) was used to perform the analyses for research
question one.
After review of the statistical results, research question two was analyzed by selecting
nine students from the original 105. Selection to take part in the multi-case study was completed
through purposeful sampling based on students’ scores on the TTCT Verbal and TTCT Figural
and the information gathered on the Participant Nomination Forms (Appendices A, B, and C) for
each talent area. Each student participated in a semi-structured face-to-face interview that was
audio-taped and recorded into a computer using Dragon Naturally Speaking 9.5 (Nuance
Communications, 2007). Following each interview, the researcher transcribed the spoken word
of the participant from the audio tape using the Dragon Naturally Speaking file. After
transcription of interviews, the information was coded and recorded for insights into how
teenagers perceive their creative thinking, learning styles, and problem-solving styles and how
learning styles and problem-solving styles might influence their creativity. The researcher used
the NVivo 8, computer software, designed to assist in the coding process (QSR International,
2008).
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Throughout the process of collecting and analyzing the qualitative data, strategies to
establish trustworthiness were followed. The aim of trustworthiness in a qualitative inquiry is to
support the argument that the inquiry’s findings are “worth paying attention to” (Lincoln &
Guba, 1985, p. 290). Strategies included credibility, transferability, dependability, and
confirmability (Krefling, 1999; Lincoln & Guba, 1985).
In support of the researcher’s credibility, she taught and coached high school students and
conducted a pilot study prior to the onset of the current study. The pilot study investigated the
creativity of six high school students representing the three domains of athletics, science, and the
visual arts in order to verify that these students could indeed describe their perceptions of the
creative process. Therefore, students answered a series of questions about creativity in the form
of a questionnaire, took the TTCT Figural B, and completed a task using tangrams, a puzzle
consisting of seven geometric flat shapes, known as tans. The students were required to first
reconstruct a given shape and then create their own shape using the tans. Upon completion of
the task that required them to create their own shape, the students responded to a series of
questions about how they went through the process. This task gave these students a common
stimulus to use when describing the creative process. Questions for the semi-structured
interview for this study were additionally piloted in two ninth grade health classes, in order to
refine and adjust the questions used in the study.
Besides authority of the researcher, reflexivity can be used to establish credibility. For
this study, the researcher employed reflexivity to clarify possible bias so as to remain neutral
during the study and to be aware of possible influence on the data. The researcher maintained a
reflexivity journal, an analytical tool, so neutrality could be sustained throughout the testing and
interview processes.
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Another strategy for credibility is member checking, a process of bringing the analyzed
data back to the participants for credibility checking. Participants were asked to review their
transcribed interview to decrease misunderstandings.
For data triangulation, the researcher compared data collected on the four psychometric
instruments and the interviews and questionnaires. Figure 3 illustrates the triangulation for the
study. Triangulation of data was achieved by the use of a variety of methods (TTCT Verbal B
and TTCT Figural B, BE, VIEW, and semi-structured interviews). Consistency of responses was
done by using triangulation of interview data and questionnaire information. Similar questions
from the interview were asked in follow-up questions sent through email. Consistency is insured
by the strategy of dependability. Another credibility technique utilized was established through
the interview process. The researcher reframed the questions, repeated questions, and expanded
on questions on separate occasions.
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CREATIVITY
Quantitative Data:
Torrance Tests of
Creativity
Figural B/Verbal B
Creative Thinking Abilities
Qualitative Data:
Interview Questions
Follow-up questions

Student
Sources
n=9
Athletics
Science
Visual arts

3
3
3

LEARNING STYLES
Quantitative Data:
Building Excellence SurveyLearning styles

PROBLEM-SOLVING
STYLES
Quantitative Data:
VIEWProblem-solving styles

Qualitative Data:
Interview Questions
Follow-up Questions

Qualitative Data:
Interview Questions
Follow-up Questions

Figure 3. Triangulation strategy for methods and data sources

To obtain transferability, the researcher included a description of the purposeful sampling
procedure and the criteria for selection and inclusion into the sample. To achieve thick
description, a complete depiction of the methodology was offered and verbatim quotations from
participant’s interview were included. Dependability was established by a dense description of
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research methods. The exact methods of data gathering, analysis, and interpretation were
described in detail. For the code-recode procedure, the researcher coded and then recoded data
on different occasions. Triangulation of methods was done to check for the weakness of one
method of data collection by using other methods. Data were collected through interviews,
follow-up questionnaires, and through psychometric instruments. Confirmability strategies
included triangulation to strengthen the researcher’s idea and an ongoing reflective analysis of
the researcher’s possible influence on data. A peer examination was also completed by having a
person experienced in qualitative research review two of the interviews. The individual agreed
or disagreed with the coding provided by the researcher. For the first interview reviewed, the
peer examiner disagreed on four of the codes that were assigned by the researcher. The peer
examiner and the researcher discussed the discrepancies through email and concluded that the
coding would remain as originally coded. For the second interview, the peer examiner did not
agree on three codes assigned by the researcher. Using the same procedure as the first interview,
the peer examiner and the researcher agreed to keep the established coding. The specific criteria
of each strategy used for this study appears in Table 7
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Table 7
Summary of Methodological Strategies to Improve Trustworthiness
Strategy

Criteria

Application

Credibility

Established

The researcher was an athletic director for four years and a sport’s coach for over 20 years.

authority of

The researcher has been a judge at the regional science fair for three years.

researcher

The researcher has been a judge at Odyssey of the Mind competitions for five years.
Prior to this research study, the researcher conducted a pilot study with high school students
talented in athletics, science, and the visual arts to determine relevant and appropriately
designed questions for the age group under study.
Interview questions were further piloted with two ninth grade health classes.

Reflexivity

A journal was kept during the interview process by the researcher to collect reflective thoughts
before, during, and after each interview.

Triangulation

Triangulation of the data collection methods was done to compare data collected from various
sources. See Figure 3
The researcher selected students from three different talent domains with the intention of
obtaining a broader understanding of students’ experiences.
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Table 7 (continued)
Summary of Methodological Strategies to Improve Trustworthiness continued
Strategy

Criteria

Application

Credibility

Member

All interviewed participants were given an opportunity to check their respective transcribed

checking

interviews. Continuous checking with each informant to make sure his or her perceptions
had been accurately translated was completed.

Interview
technique
Transferability

Nominated
sample
Thick (Dense)

The researcher reframed the questions, repeated questions, and expanded on questions on
separate occasions.
The original sample n = 105 was selected through nomination using coaches or teachers who
were knowledgeable in their domain.
Background knowledge about the participants and the setting was provided by the researcher.

description
Dependability

Dense

The exact methods of data gathering, analysis, and interpretation were described in detail.

description of

A complete description of the methodology was offered and verbatim transcriptions of

research

participants’ interviews were written.

methods
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Table 7 (continued)
Summary of Methodological Strategies to Improve Trustworthiness continued
Strategy

Criteria

Application

Dependibility

Code-recode

The researcher coded and then recoded data on different occasions.

continued

procedure

Confirmability

Triangulation

Triangulation of methods was completed to check for any weaknesses of one method of

Triangulation

Triangulation was used to strengthen the researcher’s ideas.

Reflexivity

The researcher kept notes to be aware of influences on the data.

Peer

A peer examination of transcribed interviews and appropriate coding was conducted.

Examination
Note: Adapted from “Rigor in Qualitative Research: The Assessment of Trustworthiness,” by L. Krefling, In A. K. Milinki (Ed.),
Cases in qualitative research (pp. 173-181). Copyright 2000 by Pyrczak Publishing.

113

Statement of Ethics and Confidentiality
Permission to participate in this research was sought from each district’s superintendent,
each school principal, and all students and their parents. To assure confidentiality, the researcher
assigned each participant a confidential identification number. If the student was under 18 or
was 18 and signed an authorization/waiver indicating that the student upon reaching the age of
18 waives certain legal rights and authorizes the student’s parents/guardians to be central in
decision-making permission was obtained (see Appendices G and I). If a student was 18 or older
and had not signed an authorization, permission was only needed from the student (see Appendix
H). All data were stored in a locked filing cabinet in the researcher’s home or office and will be
maintained there until the findings are published, accessible only to other researchers for whom
the data prove useful in further comparative analyses and who are enrolled in or are faculty
members in Western Connecticut State University’s Doctor of Education in Instructional
Leadership Program.
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CHAPTER FOUR: RESULTS
This exploratory study investigated two research questions to gain a better understanding
of the concepts of creativity, learning styles, and problem-solving styles of high school students
from three talent domains: athletics, science, and the visual arts. Research question one
investigated the possible relationships among these constructs for 105 high school students
selected to represent these three talent domains. Research question two examined the
perceptions about creativity, learning styles, and problem-solving styles held by nine of the 105
participants. Three students were selected to represent each of the three domains.
Research Questions
Research Question One
1. What are the relationships among the constructs of creative thinking abilities, learning
styles, and problem solving styles of high school students, who show talent in
athletics, science, and the visual arts?
a. What are the relationships among the constructs of creative thinking abilities,
learning styles, and problem-solving styles of students talented in athletics?
b. What are the relationships among the constructs of creative thinking abilities,
learning styles, and problem-solving styles of students talented in the science?
c. What are the relationships among the constructs of creative thinking abilities,
learning styles, and problem-solving styles of students talented in the visual arts?
Research Question Two
1. For students talented in athletics, science, and the visual arts, how do they perceive the
multi-dimensional nature of their own creativity, particularly focusing on the person,
process, product, and press?
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a. How do students talented in athletics perceive their creativity, learning styles,
and problem solving styles?
b. How do students talented in science perceive their creativity, learning styles,
and problem solving styles?
c. How do students talented in the visual arts perceive their creativity, learning
styles, and problem solving styles?
Research Question One
Research question one was answered through correlational analyses of the data gathered
from the four psychometric instruments used in this study. The purpose of this correlational
study was to help explain certain human behaviors as measured by the four instruments. These
behaviors were variables of creative thinking ability, learning style preferences, and problemsolving style preferences. The four instruments consisted of the Torrance Tests of Creative
Thinking (TTCT): Figural B and Verbal B, Building Excellence Survey (BE), and VIEW: An
Assessment of Problem Solving Style. Data were collected for 106 high school students during
the Spring of 2007 and Fall of 2007. One hundred and five students completed all four
instruments. This group consisted of 36 athletes, 35 science students, and 34 visual arts students
in grades 9 through 12. These students ranged in age from 14 through 17 with a mean age of
16.22.
Data Preparation
The TTCT Verbal B and Figural B were scored by Scholastic Testing Services and
results were sent to the researcher. After all 105 students completed the BE, Performance
Concepts International sent to the researcher an Excel spread sheet containing all the BE raw
scores for these students. The scores of the BE contained both positive and negative values.
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Therefore, before analysis of the data, the raw scores of the BE were converted to standard
scores. Scores for VIEW were received directly through email from the Center for Creative
Learning immediately after each student completed the survey.
Data Analysis
A Pearson product-moment correlation coefficient was used to address the magnitude of
the relationship between the 41 measured variables: three subscales and the average standard
score of the TTCT Verbal B, five subscales and the average standard score of the TTCT Figural
B, 28 learning-style dimensions of the Building Excellence Survey (BE) and the three
dimensions of the problem-solving styles of VIEW. Correlations were computed using The
Statistical Package for the Social Sciences (SPSS) 16. 0 Graduate Student Version for Windows
(2007). Statistical significance was determined at the alpha level of .05. Pearson productmoment coefficient analyses were conducted separately on scores for each of the talent groups.
Descriptives, Outliers, and Data Normality
Descriptive analyses that consisted of the mean, standard deviation, kurtosis, and
skewness were conducted to examine the distribution of the three subscales and standard average
score of the TTCT Verbal and five subscales and the standard average score of the TTCT
Figural, the 28 characteristics of the BE, and the three dimensions of VIEW. Appendix K
contains the results for the TTCT Verbal and TTCT Figural, Appendix L displays the descriptive
statistics for the BE, and Appendix M presents the results for VIEW. For the data obtained from
the 105 participants, the three subscales and the standard average score of the TTCT Verbal B,
five subscales and the standard average score of the TTCT Figural B, and the three dimensions
of VIEW were within the ± 1 range of data normality for kurtosis and skewness (Meyers, Gamst,
& Guarino, 2006). Analyses of stem and leaf plots, histograms, and box plots were conducted on
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those learning styles of the BE that did not satisfy the required data normality for skewness or
kurtosis of ± 1 as recommended by Meyers, Gamst, and Guarino (2006).
Only the learning style component of visual picture had one score in the lower
interquartile range (IQR). The data point was above ± 3.0, which is considered an extreme
outlier (Meyers et al., 2006).
After consultation with experts in the field of creativity and learning styles, a decision
was made to keep the participant, who was the extreme outlier. Because the of the small sample
size, all participants remained in the study. It was also concluded that the person with the
extreme score represented a valuable perspective that needed to be retained in this study. The
correlation coefficient was computed with and without the outlier. After reviewing the
correlational analysis for all variables with 104 participants and with 105 participants, no change
indicating a statistically significant difference was observed in the Pearson correlation
coefficients and corresponding significance levels. Researchers will need to interpret the
correlations cautiously to understand that this might not reflect a sample in another location.
Correlational Analyses of Data for Research Question One
For research question one, correlational analyses were completed for the data collected
from the four psychometric instruments. Data obtained were analyzed for the 105 participants,
36 athletes, 35 science students, and 34 visual arts students.
Correlational analyses for the 105 students. The following section reports the
correlational analysis for the 105 participants. The order of reporting starts with a comparison
between the subscales and average score of TTCT Verbal and the TTCT Figural forms, then each
of these instruments is compared with the BE, then with the VIEW. Finally, the stimuli of the
BE and the dimensions of the VIEW are correlated.
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Torrance Tests of Creative Thinking (TTCT). Table 8 shows those statistically
significant correlations between the subscales and the average standard scores of the TTCT
Verbal and the TTCT Figural for the 105 participants.

Table 8
Correlational Analyses of Measured Subscales and the Average Score of the TTCT Verbal B with
Figural B for the 105 Participants
TTCT Figural
TTCT Verbal

Figural Originality

Figural Elaboration

Figural Average Score

Verbal Fluency

.259**

.305**

.211*

Verbal Flexibility

.233*

.325**

.236*

Verbal Originality

.309**

.287**

.243*

Verbal Average Score

.279**

.323**

.241*

Note. * p < .05, ** p < .01. Correlations of figural fluency, figural abstractness of titles, and
figural resistance to premature closure with the subscales or the average score of the TTCT
Verbal were non-significant.

TTCT Verbal and the elements of the BE. When the six stimuli of the BE were correlated
with the variables of the TTCT Verbal there were no significant differences between any of the
TTCT Verbal subscales or the average score and the BE elements of the perceptual,
environmental, and emotional stimuli. Significant correlations were observed between some of
the subscales of the TTCT Verbal and elements contained in the psychological, physiological,
and sociological stimuli. A positive statistically significant correlation was observed between
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verbal fluency and the reflective/impulsive style of the psychological stimuli of the BE, r(103) =
.193, p ≤ .05. This correlation indicated that subjects with higher verbal fluency tended to have a
more impulsive style. When interpreting correlations for the BE, note that the concept on the left
hand side of the element is related to the lower score and that on the right hand side represents
the higher score. Additionally, the correlation between verbal originality and late afternoon of
the physiological stimuli was significant, r(103) = -.218, p ≤ .05. Since this is a negative
correlation, it suggests that students who had higher verbal originality reported that they did not
prefer to work on complex tasks in the late afternoon. For the sociological elements, one
statistically significant result was observed; verbal originality with the sociological element of
variety, r(103) = .209, p ≤ .05. This can be interpreted to mean that subjects who had more
unique verbal responses preferred more variety as they completed complex tasks. These are
examples that can be used to interpret correlations throughout the remainder of this report.
TTCT Verbal and the dimensions of VIEW. None of the Pearson correlation coefficients
between the subscales or the average score of the TTCT Verbal and the three dimensions of
VIEW were significant.
TTCT Figural and the elements of the BE. There were no statistically significant
correlations between the subscales or the average score of the TTCT Figural B with four stimuli
of the BE: the perceptual, psychological, and environmental. For the physiological stimuli, early
am, late afternoon, evening, and mobility, there were statistically significant correlations with the
TTCT Figural, as shown in Table 9. Statistically significant differences occurred for figural
fluency with the element of motivation from the emotional stimuli, r(32) = .193. p ≤ .05. The
TTCT Figural B with the sociological elements revealed four statistically significant correlations
as shown in Table 10.
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Table 9
Correlational Analysis of Measured Subscales and the Average Score of the TTCT Figural B
with the Physiological Elements of the BE for 105 Participants
Physiological Elements
TTCT Figural

Early AM

Late AM/Early PM

Evening

Mobility

No/Yes

No/Yes

No/Yes

Less/More

-.263**

Fluency
Originality

.253**

Res Pre Closure

.259**

.221*
.248*

Average score
.243*
Note. * p < .05. ** p < .01.

-.216*
-.216*
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Table 10
Correlational Analysis of Measured Subscales and the Average Score of the TTCT Figural B
with the Sociological Elements of the BE for the 105 Participants
Sociological Elements
TTCT Figural

Fluency

Large Group

Authority

Less/More

Less/More

-.238*

Abstraction of Titles

.277**

Elaboration

.227*

Average score

.225*

Note. * p < .05, ** p < .01

TTCT Figural and the dimensions of VIEW. When bivariate correlation analyses were
completed on the subscales and the average score of the TTCT Figural and VIEW’s three
dimension, no significant relationships between any of the measured variables were observed.
Building Excellence Survey (BE) and VIEW. When the elements of the BE were
correlated with VIEW’s three dimensions, statistically significant correlations occurred. These
results are indicated by each strand in Tables 11 through 14.
Perceptual elements of the BE and VIEW. Six statistically significant relationships were
found between the dimensions of VIEW and the learning styles of the perceptual elements.
These significant correlations are found in Table 11.
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Table 11
Correlational Analyses of Measured Dimensions of VIEW with Perceptual Elements of the BE
for 105 Participants
Perceptual Elements
VIEW

Tactual

Kinesthetic

Verbal Kinesthetic

Less/More

Less/More

Less/More

Orientation to Change
Explorer/Developer

-.245*

-.205*

Manner of Processing
-.193*

External/Internal
Ways of Deciding
Person/Task

-.289**

-.246*

-.236*

Note. * p < .05, ** p < .01. No statistically significant results were found with the dimensions
of VIEW and the auditory, visual picture, or visual word of the perceptual elements.

Psychological elements of the BE and VIEW. Three statistically significant relationships
were found among the correlations with the dimensions of VIEW and the psychological
elements. These significant correlations were VIEW’s OC (Explorer/Developer) with the
analytic/global dimension, r (103) = -.596, p ≤ .01, VIEW’s OC with the reflective/impulsive
scale, r (103) = -.330, p ≤ .01, and VIEW’s WD (Person/Task) with the analytic/global
continuum, r (103) = -.358, p ≤ .01. Those individuals identified as Explorers tended to be
global and impulsive while Developers were more analytic and reflective. Additionally, students
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who were person-oriented while solving complex problems were more global and those who
were task-oriented tended to be analytic thinkers.
Environmental elements of the BE and VIEW. The dimensions of VIEW and the
environmental elements yielded four levels of significance. Table 12 displays these significant
correlations.

Table 12
Correlational Analyses of Dimensions of VIEW with the Environmental Elements of the BE for
105 Participants
Environmental Elements
VIEW

Sound

Light

Temperature

Seating

Quiet/Sound

Low/Bright

Warm/Cool

Informal/Formal

-.373**

.255**

Orientation to Change
Explorer/Developer

.320**

Manner of Processing
External/Internal
Ways of Deciding
.223*

Person/Task
Note. * p < .05. ** p < .01

Physiological elements of the BE and VIEW. Two statistically significant correlations
were observed between VIEW’s dimensions and the physiological elements. These significant
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correlations were VIEW’s OC (Explorer/Developer) with early morning, r(103) = .199, p ≤ .05
and VIEW’s WD (Person/Task) with mobility, r(103) = -.253, p ≤ .01.
Emotional elements of the BE and the dimensions of VIEW. Six statistically significant
correlations occurred between the dimensions of VIEW and the emotional elements. No
significance was observed between any of the elements of the emotional strand and the problem
solving styles found in the Manner of Processing dimension. The results are shown in Table 13.

Table 13
Correlational Analyses of Measured Variables of Dimensions of VIEW and Emotional Elements
for 105 Participants
Emotional Elements
VIEW

Motivation

Task Persistence

Conformity

Structure

Internal/External

Multi/Single

Less/More

Less/More

.268**

.578**

.690**

.202*

.219*

VIEW OC
Explorer/Developer
VIEW WD
Person/Task

-.218*

Note: * p < .05, ** p < .01

Sociological elements of the BE and dimensions of VIEW. For the dimensions of VIEW
and the sociological elements, eight statistically significant relationships were determined. Table
14 displays the results.
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Table 14
Correlational Analyses of the Dimensions of VIEW with Sociological Elements of BE for 105
Participants
Sociological Elements
VIEW
Alone

Pairs

Small

Large

Group

Group

Authority

Variety

Orientation to Change
-.552**
Explorer/Developer
Manner of Processing
.508**

-.491**

-.536**

-.393**

-.252**

External/Internal
Ways of Deciding
-.250**

-.462**

Person/Task
Note * p < .05, ** p < .01. The sociological elements of the BE range from less to more.

Correlational Analyses for the Athletes. The following section reports the findings for
the correlational analyses for the athletes. The 36 athletes are part of the sample of 105
participants. The order of reporting follows the same sequence as the correlational information
for the 105 participants.
Torrance Tests of Creative Thinking. For the scores of the 36 athletes, Pearson
correlation coefficients were computed among the three subscales or the average score of the
TTCT Verbal B, five subscales and average score of the TTCT Figural B, 28 learning styles of
the BE, and the three dimensions of VIEW. The sequence of reporting the results follows the
same pattern as previously established for all 105 participants.
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TTCT Verbal and the TTCT Figural. When correlational analyses were completed for the
three subscales and the average score of the TTCT Verbal with the five subscales and the
average score of the TTCT Figural, no statistically significant correlations were observed.
Unlike the results for the 105 participants, the results for the 36 athletes did not yield any
significant relationships.
TTCT Verbal and the Building Excellence Survey (BE). One statistically significant
coefficient at p ≤ .05 was observed between subscales or the average score of the TTCT Verbal
and the perceptual elements of the BE; verbal fluency with visual word, r(34) = .356, p ≤ .01.
For the psychological elements, significance occurred for verbal flexibility with the
reflective/impulsive style of the BE, r(34) = .348, p ≤ .05 and the verbal average score with the
reflective/impulsive style, r(34) = .330, p ≤ .05. No significance was found when the subscales
and the average score of the TTCT Verbal were correlated with the learning styles of the
environmental elements or the emotional elements. Only one Pearson correlation coefficient
showed significance for the physiological elements, verbal originality with late afternoon, r(34)
= -.373, p ≤ .05. Correlations of the sociological elements revealed that the learning style of
variety had four positive statistically significant relationships with subscales and the average
score of the TTCT Verbal as displayed in Table 15.
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Table 15
Correlational Analyses of the Subscales and the Average Score of the TTCT Verbal with the
Learning Style of Variety from the Sociological Elements of the BE for the Athletes
Sociological Element
TTCT Verbal

Variety: Less/More

Fluency

.412*

Flexibility

.402*

Originality

.402*

Average Score

.419*

Note. n = 36. * p < .05, ** p < .01. No statistically significant results were found for any other
sociological element of the BE with the TTCT Verbal.

TTCT Verbal B and VIEW. No statistically significant results occurred when the
subscales and average score of the TTCT Verbal and the dimensions of VIEW were correlated
for these talented athletes. The low correlational coefficients help to support the fact that the two
instruments measure different concepts; creative thinking abilities for the TTCT Verbal and
problem-solving styles for VIEW.
TTCT Figural B and the elements of the BE. For the subscales and the average score of
the TTCT Figural and perceptual elements, statistically significant results were observed
between figural fluency and the kinesthetic style, r(34) = -.400, p ≤ .05 and figural elaboration
and the verbal kinesthetic style, r(34) = .451, p ≤ .01. No statistically significant correlations
were found among the subscales and the average score of the TTCT Figural and the learning
styles contained in the psychological or in the environmental elements. Three subscales of the
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TTCT Figural had statistical significance with the physiological elements; figural originality
with late afternoon, r(34) = -.367, p ≤ .05, figural originality with mobility, r(34) = .430, p ≤ .01,
and figural titles with mobility, r(34) = .355, p ≤ .05. For TTCT Figural and the emotional
elements, only one significant relationship was observed; figural originality of the TTCT Figural
and task commitment, r(34) = -.352, p ≤ .05. The sociological elements yielded three
statistically significant correlations; figural titles with working alone, r(34) = -.340, p ≤ .05,
figural titles with authority, r(34) = .514, p ≤ .01, and figural average score with authority, r(34)
= .377, p ≤ .05.
TTCT Figural B and VIEW. For these 36 athletes, when the bivariate analyses of the
scores for the subscales and the average score of the TTCT Figural B and the dimensions of the
VIEW were observed, only one significant correlation was found. Figural originality and the
dimension of Manner of Processing (External/Internal) were correlated with r(34) = .377, p ≤
.05. The low r values between the remaining subscales and the average score of these two
instruments supports the concept that they measure two different constructs.
The BE and VIEW. For the dimensions of VIEW and the perceptual elements of the
BE, two significant correlations were found: VIEW’s OC (Explorer/Developer) with the auditory
preference, r(34) = -.351, p ≤ .05 and VIEW’s WD (Person/Task) with the tactual sense, r(34) =
-.432, p ≤ .01. VIEW’s dimensions and the psychological elements of the BE are shown in
Table 16. No statistically significant correlations were found among any dimensions of VIEW
and the environmental elements. VIEW’s dimensions and the physiological elements of the BE
showed one statistically significant value; VIEW’s MP (External/Internal) with late
morning/early afternoon, r(34) = -.447, p ≤ .01. The results of the emotional elements are
displayed in Table 17 and the sociological elements are located in Table 18.
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Table 16
Correlational Analyses of Dimensions of VIEW with the Psychological Elements of the BE for
Athletes
Psychological Elements
VIEW

Analytic/Global

Reflective/Impulsive

-.421*

-.519**

Orientation to Change
Explorer/Developer
Manner of Processing
External/Internal
Ways of Deciding
-.469**
Person/Task
Note. n = 36. * p < .05, ** p < .01
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Table 17
Correlational Analyses of Dimensions of VIEW with the Emotional Elements of the BE for the
Athletes
Emotional Elements
VIEW

Motivation

Task Persistence

Conformity

Structure

Internal/External

Multi/single

Less/More

Less/More

.407*

.355*

.529**

.383*

.413*

Orientation to Change
Explorer/Developer
Manner of Processing
External/Internal

-.335*

Ways of Deciding
Person/Task
Note. n = 36. * p < .05. ** p < .01
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Table 18
Correlational Analyses of Dimensions of VIEW with the Sociological Elements of the BE for the
Athletes
Sociological Elements
Large
Alone
VIEW

Pair

Less/More Less/More

Small Group

Group

Variety

Less/More

Less/More

Less/More

Orientation to Change
Explorer/Developer

-.542**

Manner of Processing
External/Internal

.442**

-.414*

-.459**

-.429**

Ways of Deciding
Person/Task

-.455**

-.393*

Note. n = 36. * p < .05. ** p < .01. No significant results were found between the dimensions of
VIEW and learning style of authority of the sociological element.

Correlational Analyses for the Science Students. This section contains the
correaltional analyses for the 35 science students.
TTCT Verbal and the TTCT Figural. When the subscales and the average score of the
TTCT Verbal were correlated with the TTCT Figural, three of the subscales of the TTCT Figural
showed statistical significance with the TTCT Verbal. Table 19 displays the results.
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Table 19
Correlational Analyses of the Subscale sand Average Score of the TTCT Verbal with the TTCT
Figural for the Science Students
TTCT Figural
TTCT Verbal

Figural Originality

Figural Titles

Figural Elaboration

Fluency

.419*

Flexibility

.480**

Originality

.368*

.336*

Average Score

.400*
.463**

Note. n = 35. * p < .05. ** p < .01

TTCT Verbal and the Building Excellence Survey (BE). The auditory style of the
perceptual elements had three significant correlations with the TTCT Verbal: verbal fluency and
auditory preference, r(33) = -.402, p ≤ .05; verbal originality with auditory preference, r(33) = .395, p ≤ .05; and verbal average score and preference for auditory learning, r(33) = -.358, p ≤
.05. No statistically significant correlations were detected when correlational analyses were
computed between the subscales and the average score of the TTCT Verbal test and the
psychological elements, environmental, physiological, or emotional elements. For the
sociological elements, two Pearson coefficients were observed at the alpha level of .05; verbal
fluency with authority, r(33) = .402, p ≤ .05 and the average of all subscales on the TTCT Verbal
with authority, r(33) = .356, p ≤ .05.
TTCT Verbal test with the dimensions of VIEW. When bivariate analyses were conducted
between the subscales and the average score of the TTCT Verbal test with the dimensions of
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VIEW, the problem-solving styles for VIEW’s Manner of Processing (MP) and all of the
subscales and the average score of the TTCT Verbal showed statistical significance. All of the
statistically significant correlations were negative indicating that as the scores of the subscales
and the average score of the TTCT Verbal increased, these 35 science students’ preferred an
External problem-solving style when processing information during problem solving. Table 20
contains the results.

Table 20
Correlational Analyses of the Subscales and the Average Score of the TTCT Verbal with
Dimensions of VIEW for the Science Students
VIEW
TTCT Verbal

Orientation to Change Manner of Processing

Ways of Deciding

Explorer/Developer

External/Internal

Person/Task

Fluency

-.078

-.438**

-.150

Flexibility

.035

-.470**

-.141

Originality

-.145

-.401*

-.170

Average Score

-.073

-.471**

-.167

Note. n = 35. * p < .05. ** p < .01

TTCT Figural test and the Building Excellence Survey (BE). For the TTCT Figural test
and the perceptual elements of the BE, two styles were statistically significant with subscales of
the TTCT Figural; figural titles and visual word, r(33) = -.350, p ≤ .05 and figural elaboration
and auditory, r(33) = -.362, p ≤ .05. No statistically significant correlations were found between
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the subscales and the average score of the TTCT Figural and the psychological, environmental,
or physiological strands of the BE. The styles of motivation and conformity of the emotional
element had significant negative Pearson coefficients; figural titles with motivation, r(33) = .392, p ≤ .05 and figural resistance to premature closure with conformity, r(33) = -.349, p ≤ .05.
Only one style of the sociological element, authority, was observed to have a significant
relationship with the TTCT Figural; Figural elaboration with authority, r(33) = -.414, p ≤ .05.
TTCT Figural and VIEW. When bivariate correlational analyses were conducted on the
subscales and the average score of the TTCT Figural test with the dimensions of VIEW, one
statistically significant correlation was observed. The significant correlation occurred between
the TTCT Figural elaboration and the VIEW’s MP (External/Internal), r(33) = .394, p ≤ .05.
Building Excellence Survey (BE) and VIEW. When VIEW’s Ways of Deciding (WD:
Person/Task) was correlated with the perceptual element, VIEW’s WD revealed a significant
correlation with the visual picture style, r(33) = .387, p ≤ .05, and with the tactual style, r(33) =
.461, p ≤ .01. Correlations of the dimension of VIEW with psychological elements indicated that
there was a significant relationship between VIEW’s OC (Explorer/Developer) and the
analytic/global style, r(33) =.-.548, p ≤ .01, as well as VIEW’s OC and the reflective/impulsive
dimension, r(33) = -.367, p ≤ .05. Only VIEW’s OC had any significant relationships with any
of the styles of the environmental elements; VIEW’s OC with sound, r(33) = -.390, p ≤ .05 and
VIEW’s OC with light, r(33) = .523, p ≤ .01, provided significant correlations. For the
physiological elements, VIEW’s MP (External/Internal) was significantly related to the style of
intake, r(33) = -.396, p ≤ .05 and VIEW’s WD with mobility, r(33) = -.351, p ≤ .05. Three
significant relationships were found with the dimensions of VIEW and the emotional elements;
VIEW’s OC showed a relationship with conformity, r(33) = .567, p ≤ .01, VIEW’s OC was
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related to structure, r(33) = .705, p ≤ .01, and VIEW’s WD was negatively correlated with
motivation, r(33) = -.471, p ≤ .01. Bivariate correlational analysis of dimensions of VIEW with
the sociological elements produced six statistically significant correlations as indicated in Table
21.

Table 21
Correlational Analysis of Dimensions of VIEW with the Sociological Elements of the BE for the
Science Students
Sociological Elements
VIEW

Small

Large

Alone

Pair

Group

Group

Authority

Variety

No/Yes

No/Yes

No/Yes

No/Yes

Less/More Less/More

VIEW OC
Explorer/Developer

-.357*

VIEW MP
External/Internal

.661**

-.603**

-.708**

-.516**

-.395*

VIEW WD
Person/Task
Note. n = 35. * p < .05. ** p < .01

Correlational Analyses for the Visual Arts. This section provides information for the
34 visual arts students. These students were part of the original 105 participants.
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Torrance Tests of Creativity. The scores for the subscales and the average score of the
TTCT Verbal were correlated with the TTCT Figural, with the 28 characteristics of the BE, and
then with the three dimensions of VIEW for the 34 visual arts students. Correlational analyses
were also completed for the TTCT Figural with the BE and then with the VIEW dimensions.
TTCT Verbal and the TTCT Figural. For the TTCT Verbal with the TTCT Figural, only
one significant correlation was observed for this group of 34 visual arts students. The positive
correlation occurred between visual flexibility and figural titles, r(32) = .344, p ≤ .01.
TTCT Verbal and the BE. When correlational analyses were conducted between the
subscales and the average score of the TTCT Verbal with the perceptual, psychological,
environmental, physiological, or sociological elements, no significant results occurred. For the
emotional element, two significant results occurred between verbal originality and motivation,
r(32) = .344, p ≤ .05 and the verbal average score and motivation, r(32) = .344, p ≤ .05.
TTCT Verbal and VIEW. The correlation coefficients for the subscales and the average
score of the TTCT Verbal and the dimensions of VIEW were not significant. The r values were
low supporting that for this group of 34 visual arts students that no relationships existed for
creative thinking abilities of the TTCT Verbal test and the problem solving styles of the
dimension of VIEW.
TTCT Figural and the learning styles of the BE. No statistically significant correlations
were observed between the subscales and the average score of the TTCT Figural and the learning
styles contained in the perceptual, psychological, environmental, or emotional elements of the
BE. Statistical significance occurred between the TTCT Figural and the time of day learning
styles of the physiological elements as shown in Table 22. For the sociological elements, only
one correlation showed significance; figural fluency with large group, r(32) = -.417, p ≤ .05.
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Table 22
Correlational Analyses of the Subscales and Average Score of the TTCT Figural with the
Physiological Elements of the BE for the Visual Arts Students
Physiological Elements
TTCT Figural

Late Morning/Early
Early AM

Afternoon

Evening

Less/More

Less/more

Less/More

Fluency

.405*

.414*

-.462**

Originality

.596**

Abstraction of Titles

.390*

Elaboration
Resistance Pre Closure

.488**

Average Score

.630**

Note. n = 34. * p < .05. ** p < .01. No significant relationships occurred between the figural
elaboration subscales and average score of the TTCT Figural with any of the physiological
elements.

TTCT Figural and VIEW. For these 34 visual arts students, the correlation analyses for
the subscales and the average score of the TTCT Figural and the dimensions of VIEW indicated
that no statistically significant results occurred.
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Building Excellence Survey. The elements of the Building Excellence Survey were
correlated with the three dimensions of VIEW. Correlations revealed statistically significant
relationships between elements of the BE and dimensions of the VIEW.
BE with VIEW. The dimensions of VIEW with the perceptual elements of the BE had
five statistically significant correlations as indicated in Table 23. No statistically significant
relationships occurred between the problem-solving styles of the Orientation to Change
dimension and any of the elements of the perceptual strand. Additionally, for these 34 visual arts
students, no statistically significant results were found between the elements of visual text and
kinesthetic of the perceptual strand and any of the problem-solving styles of VIEW.

Table 23
Correlational Analyses of the Dimensions of VIEW with the Perceptual Elements of the BE for
the Visual Arts Students
Perceptual Elements
Verbal

VIEW

Auditory

Visual Picture

Tactual

Kinesthetic

Less/More

Less/More

Less/More

Less/More

.377*

-.344*

Manner of Processing
-.408*

External/Internal
Ways of Deciding
-.350*
Person/Task
Note. n = 34. * p < .05. ** p < .01.
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-.558**

When the dimensions of VIEW were correlated with the psychological elements, two
significant results occurred; VIEW’s OC and the analytic/global construct, r(32) = -.696, p ≤ .01
and VIEW’s WD with the analytic/global scale, r(32) = -.531, p ≤ .01. When the dimensions of
VIEW were correlated with the environmental elements, one significant relationship occurred;
VIEW’s OC with sound, r(32) = -.376, p ≤ .05. Two significant relationships were found
between VIEW’s dimensions and the physiological elements; VIEW’s MP with late afternoon,
r(32) = -.360, p ≤ .01 and VIEW’s WD with late afternoon, r(32) = -.435, p ≤ .01. Dimensions
of VIEW and the emotional elements had three significant correlations; VIEW’s OC with
conformity, r(32) = .610, p ≤ .01, VIEW’s OC with structure, r(32) = .767, p ≤ .01, and VIEW’s
WD with conformity, r(32) = .400, p ≤ .05. Five statistically significant correlations were
observed when the dimensions of VIEW were correlated with the sociological elements, as
shown in Table 24.
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Table 24
Correlational Analyses of the Dimensions of VIEW with Sociological Elements of the BE for the
Visual Arts Students
Sociological Elements

VIEW

Alone

Pair

Small Group

Variety

Less/More

Less/More

Less/More

Less/More

Orientation to Change
Explorer/Developer

-.567**

Manner of Processing
External/Internal

.423*

-.387*

-.392*

Ways of Deciding
Person/Task

-.503**

Note. n = 34. * p < .05. ** p < .01. No significant results were found with the dimensions of
VIEW and the sociological elements of large group and authority.

Comparison of Statistically Significant Relationships for Creativity, Learning
Styles, and Problem- Solving Styles for the 105 Participants, 36 Athletes, 35 Science
Students, and 34 Visual Arts Students. Comparisons were completed in this section using
tables to display the statistically significant relationships that occurred for the four groups in this
study. The purpose of these tables is to display the results among the groups together.
TTCT Verbal B with the TTCT Figural B. Correlational analyses results were compared
to check for possible patterns between the TTCT Verbal scores and the TTCT Figural scores for
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all four groupings; 105 participants, 36 athletes, 35 science students, 34 visual arts students. The
statistical comparisons for the TTCT Verbal and the Figural are displayed in Table 25.

Table 25
Relationships Between the Subscales and the Average Scores of the TTCT Verbal and the TTCT
Figural for the Four Groups
TTCT Verbal
TTCT Figural

Fluency

Flexibility

Originality

Average Score

Total Sample (n =105)
Fluency
Originality

.259**

.233*

.309**

.279**

.305**

.325**

.287**

.323**

.211*

.236*

.243*

.241*

Abstractness of Titles
Elaboration
Resistance to Premature
Closure
Average score

Athletes (n = 36)
Science Students (n = 35)
Originality

368*

Abstraction of Titles

.336*

Elaboration

.419*

.480**

.400*

.463**

Note. * p < .05, ** p < .01. No statistically significant results occurred between the subscales
and the average score of the TTCT Verbal with the TTCT Figural for the athletes.
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Table 25
Relationships Between the Subscales and the Average Scores of the TTCT Verbal and the TTCT
Figural for the Four Groups
TTCT Verbal
TTCT Figural

Fluency

Flexibility

Originality

Average Score

Visual Arts (n = 34)
Titles

.344*

Note. * p < .05, ** p < .01. No statistically significant results occurred between the subscales
and the average score of the TTCT Verbal with the TTCT Figural for the athletes.

TTCT Verbal B with the BE and TTCT Verbal B with VIEW. There were significant
correlations between the subscales and the average score of the TTCT Verbal B with elements
from five of the stimuli of the BE. The coefficients for the original sample and for the athletes,
science students, and visual arts students are reported in Tables 26 through 29. Note that no
statistically significant relationships were found for any of these groups for the TTCT Verbal B
with the environmental elements of the BE. Statistically significant relationships for the TTCT
Verbal with the dimensions of VIEW are displayed in Table 31.
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Table 26
Relationships Between the Subscales and Average Score of the TTCT Verbal and the Perceptual
Elements of the BE for the Four Groups
BE Perceptual Elements
TTCT Verbal

Auditory

Visual Word
Sample (n =105)
Athletes (n = 36)

Fluency

.356**
Science Students (n = 35)

Fluency

-.402*

Originality

-.395*

Average Score

-.358*
Visual Arts Students (n = 34)

Note. * p < .05. ** p < .01. No statistically significant relationships were found for any of the
subscales and average score of the TTCT Verbal with the perceptual elements for the original
sample or the visual art sample.
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Table 27
Relationships Between the Subscales and Average Score of the TTCT Verbal and the
Psychological Elements of the BE for the Four Groups
Psychological Elements
TTCT Verbal

Reflective Impulsive
Sample (n =105)

Fluency

.193*
Athletes (n = 36)

Flexibility

.348*

Average Score

.330*
Science students (n = 35)
Visual Arts Students (n = 34)

Note. * p < .05, ** p < .01. No statistically significant correlations were found for any of the
subscales and the average score of the TTCT Verbal with the psychological elements of the BE
for the science students or the visual arts sample.
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Table 28
Relationships Between the Subscales of the TTCT Verbal and the Physiological Elements of the
BE for the Four Groups
Physiological Elements
Verbal TTCT

Late Afternoon
Athletes (n = 36)

Originality

-.373*

Note. * p < .05, ** p < .01. No statistically significant results were found for any of the
subscales and the average score of the TTCT Verbal with the physiological elements of the BE
for the original sample, science students, and the visual arts students.

Table 29
Relationships Between the Subscales and the Average Score of the TTCT Verbal and the
Emotional Elements of the BE for Four Groups of Students
Emotional Elements
Verbal TTCT

Motivation

Visual Arts Students (n = 34)
Originality

-.373*

Average Score

.344*

Note. * p < .05, ** p < .01 No statistically significant relationships were found for any of the
subscales and average score of the TTCT Verbal and the emotional elements of the BE for the
original sample, athletes, or the science students.
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Table 30
Relationships Between the Subscales of TTCT Verbal and the Sociological Elements of the BE
for Four Groups of Students
Sociological Elements
TTCT Verbal

Authority

Variety
Sample (n = 105)

Originality

.209*
Athletes (n = 36)

Fluency

.412*

Flexibility

.402*

Originality

.402*

Average Score

.419*
Science Students (n = 35)

Fluency

.402*

Average Score

.356*
Visual Arts Students (n = 34)

Note. * p < .05, ** p < .01. No statistically significant results were found for any sociological
element of the TTCT Verbal with the BE for the visual arts students.
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Table 31
Relationships Between the Subscales and Average Score of the TTCT Verbal and Dimensions of
VIEW for Four Groups of Students
VIEW
TTCT Verbal

OC

MP

WD

Explorer/Developer

External/Internal

Person/Task

Sample (n = 105)
Athletes (n = 36)
Science Student (n = 35)
Fluency

-.438**

Flexibility

-.470**

Originality

-.401*

Average Score

-.471**
Visual Arts Students (n =34)

Note. * p < .05. ** p < .01. No statistically significant results were found for any of the
subscales and the average score of the TTCT Verbal with the dimensions of VIEW for the
original sample, athletes, or the visual arts sample.

TTCT Figural with the BE and the TTCT Figural with VIEW. The significant
correlations of the subscales and the average score of the TTCT Figural with the BE elements of
the perceptual, physiological, emotional, sociological stimuli for all four groups are compared in
Tables 32 through 35. No statistically significant relationships were found for the TTCT Figural
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B with the psychological or environmental elements. Statistically significant relationships for
the TTCT Verbal with the dimensions of VIEW are displayed in Table 36.

Table 32
Relationships Between the Subscales and the Average Scores of the TTCT Figural and the
Perceptual Elements of the BE for Four Groups of Students
Perceptual Elements
TTCT Figural

Auditory

Visual Word

Kinesthetic

Verbal Kinesthetic

Sample (n = 105)
Athletes (n = 36)
Fluency

-.400*

Elaboration

.451**
Science students (n = 35)

Abstraction of Titles
Elaboration

-.350*
-.362*
Visual arts students (n = 34)

Note: * p < .05. ** p < .01. No statistically significant relationships were found between the
subscales and the average of the TTCT Figural and the perceptual elements of the BE for the
original sample and the visual arts students.

149

Table 33
Relationships Between Subscales and the Average Score of the TTCT Figural B and the
Physiological Elements of the BE for Four Groups of Students
Physiological Elements
TTCT Figural

Early a.m.

Late a.m./early p.m.

Evening

Mobility

Sample (n =105)
--

--

-.263**

--

Originality

.253**

--

--

.221*

Res Pre Closure

.259**

.248*

-.216*

--

Average score

.243*

--

-.216*

--

Fluency

Athletes (n = 36)
Originality

.367*

.430**

Titles

.355*
Science Students (n = 35)
Visual Arts Students (n = 34)

Fluency

.405*

.414*

-.462**

Originality

.596**

--

--

Abstraction of Titles

.390*

--

--

Res Pre Closure

.488**

--

--

Average score

.630**

--

--

Note: * p < .05. ** p < .01. No significant results were found between the subscales and
average score of the TTCT Figural with the physiological elements for the science students.
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Table 34
Relationships Between Subscales and the Average Score of the TTCT Figural B and the
Emotional Elements for Four Groups of Students
Emotional Elements
TTCT Figural

Task Commitment

Athletes (n = 36)
Originality

-.352*

Note: * p < .05. ** p < .01. No significant results were found between the subscales and the
average score of the TTCT Figural with the emotional elements for the original sample, science
students, or the visual arts students.
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Table 35
Relationships Between the Subscales and the Average Score of the TTCT Figural and the
Learning Styles of the Sociological Elements of the BE for the Four Groups
Sociological Elements
TTCT Figural

Working Alone

Large Group

Authority

Total Sample (n = 105)
-.238*

Fluency
Abstraction of Titles

.277**

Elaboration

.227*

Average Score

.225*
Athletes (n = 36)

Titles

-.340*

.514**

Average Score

.377*
Science Students (n = 35)

Elaboration

.414*
Visual Arts Students (n = 34)

Figural Fluency

-.417*

Note: * p < .05. ** p < .01. No significant results were found between the subscales and the
average score of the TTCT Figural with the perceptual elements for the visual arts students.
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Table 36
Relationships Between the Subscales and the Average Score of the TTCT Figural and
Dimensions of VIEW for the Four Groups
VIEW
TTCT Figural

OC

MP

WD

Explorer/Developer

External/Internal

Person/Task

Total Sample (n = 105)
Athletes (n = 36)
Originality

.377*
Science Students (n = 35)

Elaboration

.394*
Visual Arts Students (n = 34)

Note: * p < .05. ** p < .01. No significant results were found between the subscales and
average score of the TTCT Figural with dimensions of the VIEW for the original sample or the
visual arts students.

BE with VIEW. The learning styles of the BE with the dimensions of VIEW were also
observed for possible patterns. Tables 37 through 42 display those subscales that had
statistically significant relationships for the 105, 36 athletes, 35 science students, and 34 visual
arts students.

153

Table 37
Relationships Between Dimensions of VIEW and the Perceptual Elements of BE for the Four
Groups of Students
VIEW
BE

OC

MP

WD

Explorer/Developer

External/Internal

Person/Task

Total Sample (n = 105)
Tactile

-.245*

-.289**

Kinesthetic
Verbal Kinesthetic

-.246*
-.205*

-.193*

-.236*

Athletes (n = 36)
Auditory

.451*

-.432**
Science Students (n = 35)

Visual Picture

.387*

Tactual

.461**
Visual Arts Students (n = 34)

Auditory

.377*

Visual Picture

-.344*

Tactual

-.350*

Verbal Kinesthetic

-.408*

-.558**

Note. * p < .05. ** p < .01. The perceptual elements of the BE that had no statistically
significant correlations with any of VIEW dimensions in a grouping were not listed.
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Table 38
Relationships Between Dimensions of VIEW and the Psychological Elements of the BE for the
Four Groups
VIEW
BE

OC

MP

WD

Explorer/Developer

External/Internal

Person/Task

Sample (n = 36)
Analytic/Global

-.596**

Reflective/Impulsive

-.330**

-.358**

Athletes (n = 36)
Analytic/Global

-.421*

Reflective/Impulsive

-.519**

-.469**

Science Students (n = 35)
Analytic/Global

-.548**

Reflective/Impulsive

-.367*
Visual Arts Students (n = 34)

Analytic/Global

-.696**

-.531**

Reflective/Impulsive
Note. * p < .05. ** p < .01. The psychological elements of the BE that had no statistically
significant correlations with any of VIEW dimensions in a grouping were not listed.
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Table 39
Relationships Between Dimensions of VIEW and the Environmental Elements of the BE for the
Four Groups
VIEW
BE

OC

MP

WD

Explorer/Developer

External/Internal

Person/Task

Sample (n =105)
Sound

-.373**

Light

.255**

Seating

.320*

.233*
Athletes (n = 36)
Science Students (n = 35)

Sound
Light

-.390*
.523**
Visual Arts Students (n = 34)

Sound

-.376*

Note. * p < .05. ** p < .01. No statistically significant relationships were found for the
environmental elements of the BE with dimensions of the VIEW for the athletes. No statistically
significant relationships occurred in any of the four groups for temperature.
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Table 40
Relationships Between Dimensions of VIEW and the Physiological Elements of BE for the Four
Groups
VIEW
BE

OC

MP

WD

Explorer/Developer

External/Internal

Person/Task

Total Sample (n =105)
Early AM

.199*

Mobility

-.253*
Athletes (n = 36)

Late AM/ Early PM

- .447**
Science Students (n = 35)

Intake

-.396*

Mobility

-.351*
Visual Arts Students (n = 34)

Late Afternoon

-.360**

-.435**

Note: * p < .05. ** p < .01. The physiological elements of the BE that did not have any
statistically significant correlations with any of VIEW dimensions in a grouping were not listed.
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Table 41
Relationships Between Dimensions of VIEW and the Emotional Elements of the BE
VIEW
BE

OC

MP

WD

Explorer/Developer

External/Internal

Person/Task

Total Sample (n =105)
Motivation

-.218*

Task Persistence

.268**

Conformity

.578**

.202*

Structure

.690**

.219*
Athletes (n = 36)

Motivation

-.335*

Task Commitment

.407*

Conformity

.355*

.383*

Structure

.529*

.413*
Science Students (n = 35)

Conformity

.567**

Structure

.705**
Visual Arts Students (n = 34)

Conformity

.610**

Structure

.767**

.400*

Note. * p < .05. ** p < .01. The emotional elements of BE that did not have any statistically
significant correlations with any of VIEW dimensions in a grouping were not listed.

158

Table 42
Relationships Between Dimensions of VIEW and the Sociological Elements of BE for the Four
Groups
VIEW
BE

OC(Explorer/Developer) MP(External/Internal)

WD(Person/Task)

Total Sample (n = 105)
Alone

.508**

Pair

-.401**

Small Group

-.536**

Large Group

-.393**

Authority

-.252**

Variety

-.250**

-.552

-.462**
Athletes (n = 36)

Alone

.442**

Pair

-.414**

Small Group

-.459**

Large Group

-.429**

Variety

-.542**

-.393

Science Students (n = 35)
Alone

.661**

Pair

-.603**

Small Group

-.708**

Large Group

-.516**
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-.455

Table 42 (continued)
Relationships Between Dimensions of VIEW and the Sociological Elements of BE for the
Four Groups
VIEW
BE

OC(Explorer/Developer) MP(External/Internal)
Authority
Variety

WD(Person/Task)

-.395
-.351*
Visual Arts Students (n = 34)

Alone

.423**

Pair

-.387*

Small Group

-.392*

Variety

-.567**

-.503**

Note. * p < .05. ** p < .01. Sociological elements of the BE that did not have any statistically
significant correlations with any of the dimensions of VIEW were not listed.

Research Question Two
In the sections that follow, the coding of interviews offers a way to organize the data
representing three constructs: creativity, learning styles, and problem-solving styles. Three
hundred eighty primary codes were collapsed into the three main cluster categories representing
the three constructs of interest in this research study. Each cluster code was further divided into
sub-categories. Table 43 presents the sub-codes and descriptions for creativity. Table 44
indicates the sub-codes and descriptions for learning style. Table 45 displays the sub-codes for
problem-solving styles.
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Table 43
Collapsed Coding Categories and Descriptions for Creativity for the High School Students Talented in Athletics, Science, and the
Visual Arts
Coding cluster

Sub codes

Description of code

Creativity

Creative Person

Profile of the student
Perceptions of his or her creative strengths, feelings obtained, personal creative
behavior, self as creative, and personal application of creative in his or her talent
area.

Creative Product

Description of creative product

Creative Process

Working through the creative process
Working through the process for his or her creative product from the initial
generation of an idea until completion of what they considered to be a creative
product.

Creative Press

Conditions needed in environment to be creative

Defining Creativity

Personal definition of creativity

Applying Creativity

How creativity is applied in talent area
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Table 44
Collapsed Coding Categories and Descriptions for Learning Styles for the High School Students Talented in Athletics, Science, and
the Visual Arts
Coding cluster

Sub codes

Description of code

Learning Styles

Learning Best

How one perceives how he or she learns best

Perceptual Elements

Preferences for learning and retaining new information efficiently or skillfully

Psychological Elements

One’s inclinations for processing new and complex information and for making
decisions and solving problems

Environmental Elements “… stress-related elements that affect one’s ability to concentrate and focus on tasks.”
(Rundle & Dunn, 1996-2010, p 15).
Physiological Elements

One’s ability to remain energized and alert when working in learning environments

Emotional Elements

Preferences that influence how effectively and how quickly one goes about completing
challenging and complex tasks.

Sociological Elements

“… preferred ways of learning and interacting effectively with others.” (p. 22).

Learning styles affect on Personal learning styles affect on his or her creativity
creative productivity
Note: The learning style descriptors were based on the Building Excellence Survey (Rundle & Dunn, 1996-2010)
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Table 45
Collapsed Coding Categories and Descriptions for Problem-Solving Styles for the High School Students Talented in Athletics,
Science, and the Visual Arts
Coding cluster

Sub codes

Description of code

Problem-Solving

Orientation to Change

Preferences for managing change and solving problems creatively.

Manner of Processing

Preference for working externally or internally when managing change

Styles

and solving problems.
Ways of Deciding

Preference for making decisions during problem solving as it relates to
person or task.

Problem solving styles

Personal problem solving styles influence his or her creativity

affect on creativity in talent
area.
Note: The problem-solving descriptors were based on the dimensions of the VIEW (Selby, Treffinger, & Isaksen, 2002)
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Research question two is organized by talent areas: athletes, science students, and visual
artists. Each section is organized in a similar manner. At the beginning of each talent section,
scores for subscales and the average scores of the TTCT (figural and verbal) provide information
about the students’ creative abilities. This information is followed by a profile of each subject.
These profiles include: an overview of academic and creative activities, perceptions of creative
strengths, feelings when being creative, a description of personal creative behavior, a view of
self as creative, and a description of how each student applies personal creativity in his or her
talent area. Next, the key components of creativity, learning styles, and problem-solving styles
are explored by providing specific examples of students’ comments compared to their
performance on specific instruments. This information provides the evidence for the
triangulation design shown in Figure 3 from Chapter Three.
Athletes
Creativity
The creative person. Table 46 contains the TTCT Verbal subscales and average scores
and Table 47 displays the TTCT Figural subscales and average scores for the three athletes who
were selected to participate in the qualitative section of this study.
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Table 46
Athletes’ Subscale Scores and Average Score for the Torrance Test of Creative Thinking (TTCT)
Verbal
TTCT Verbal
Subject

Fluency

Flexibility

Originality

Average Score

Gina

116

120

123

120

Josh

152

138

156

149

Seth

101

105

114

107

Table 47
Athletes’ Subscale Scores and Average Score for Torrance Test of Creative Thinking (TTCT)
Figural
TTCT Figural
Subject

Fluency

Originality

Abstractness

Elaboration

of Title

Resistance to

Average

premature

Score

closure
Gina

122

118

141

120

126

125

Josh

149

131

67

108

118

115

Seth

115

122

133

133

133

127

Gina. At the time of her interview, Gina was a senior at a large suburban high school in
the Northeast. Gina scored 125 on the TTCT Figural Form B and 120 on the TTCT Verbal Form
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B. Using a scoring system from the Participant Nomination Form for Athletics (see Appendix
A), her coach gave her a total of 83 out of 88 possible points. She participated in sports because
she enjoyed the physical activity and the people whom she met through athletics. She excelled
in sports and enjoyed incorporating creativity into her sports’ activities. Gina eventually
attended Fordham University and majored in marketing.
Gina won high school conference awards in soccer and track and field. She was captain
of her soccer team during the fall of her senior year. Additionally, Gina received awards in
academic areas. Her awards and recognitions included the Fred Davidson Memorial Soccer
Scholarship, Wendy’s Heisman Scholarship for Athletics, UNICO Italian Scholarship, and the
IMPAC Young Writers’ Scholarship.
Gina believed that her creative strengths were in her problem solving and her innovative
ideas. She worked best when she constructed her thoughts from other people’s ideas by using
their suggestions as a platform. She used her creative abilities in her talent area to motivate her
teammates and to creatively design new strategies for her team’s success.
Gina expressed that the feeling she encountered when being creative was fulfillment from
doing something positive. Additionally, she felt proud that she was able to create an original
thought or idea. She stated; “I have a lot of self pride that I accomplished something that maybe
no one else has done.”
Gina perceived that her personal creative behaviors in her talent area included the
application of original thinking to solve problems and to develop unique solutions. Her Verbal
originality score of 123 supports her belief. Her sports required her to “think fast on her feet”
and to come up with her best innovative ideas under pressure. She discovered that the method
for creating her ideas fast in sports transferred into the classroom and her everyday life, but she
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found that in areas outside of sports that she behaved most creatively when she was given
latitude to do so.
Gina viewed herself as a creative person because she applied her talent in soccer in ways
that were different from most other soccer players. When she was in the classroom, she
employed what she learned in her sport in other activities, such as problem solving. She
acknowledged that “solving problems in soccer is the same way you solve problems in school.”
When asked how she personally applied creativity in her talent area, Gina indicated that
she used creativity for new and innovative strategies. She offered the following perspective of
her creativity in athletics:

I feel that I am creative in athletics because I have been around them so often that I am
comfortable using new, creative, and innovative strategies. I also feel that athletics is a
great outlet to release creative thoughts that might not be appropriate for some classroom
situations. I use my creativity in athletics to motivate my teammates. I also use creativity
in my style of play, creating new strategies to succeed.

When asked how sports assisted her to be creative in other areas, Gina indicated that
sports strengthened her ability to create under pressure. She stated; “I think that sports help me
while I'm in school because they help me in pressure situations, like writing prompts early or
making deadlines … and doing essays. It helps me to put pressure on myself to come up with an
idea.” Creativity in sports motivated her and gave her high energy that she transferred into other
areas of school.

167

An important motivator for Gina to be creative was the satisfaction that she obtained
from being unique and standing out among her peers. She viewed creativity as an opportunity
for an individual to think differently and to have different perspectives. Gina observed that
pressure from her coaches or teachers influenced her to be creative. She indicated that she
worked best when she was forced to excel.
Josh. When interviewed, Josh was a sophomore at a suburban high school in the
Northeast. Josh scored 115 on the TTCT Figural Form and 149 for the TTCT Verbal Form.
Josh received 83 out of 88 possible points from his soccer coach on the Athletic Participant
Nomination survey. Josh’s involvement in athletics stemmed mostly from his view that athletics
was fun and an opportunity to be with his friends, but also because it kept him in good physical
condition. He enjoyed athletics because of the stress relieving aspect of sports.
For both his freshman and sophomore year, he was actively involved in the student
council and held the position of president of his class for both years. He participated on the track
team during his freshman year. Josh considered soccer as his sport. He started playing soccer for
an organized team when he was four. He was the captain of his junior varsity soccer team and
additionally played on the varsity soccer team that earned the state soccer championship in 2007.
Besides being a member of his high school soccer team, he played on a Division 1 premier
soccer team that placed third in the state. For his senior year, he was appointed captain of his
high school soccer team and received the Scholar Athlete award for his high school.
Academically, he represented his high school at the 2008 Hugh O’Brien Youth Leadership
Seminar (HOBY) in his state. Because he displayed superior leadership potential, HOBY
selected him to participate in their program. He additionally was selected to attend the Duke
University Talent Identification Program – Leadership Studies. He participated in a summer
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community service program in Puerto Rico during his freshman year and is a member of the
Philanthropic Youth Council that has as its purpose the empowering of young people to be
valuable contributors to their community and to be its future leaders. During the summer of his
junior year, he took a Constitutional Law class at the Columbia University Summer Program for
High School Students.
When Josh was asked to identify his creative strength, he offered: “I am able to come up
with something creative and by listening to other people I can build off of what I already know
and come up with a way to make something better.” He considered this creative strength as
important in soccer, especially in the area of teamwork. He applied his creative abilities to
“think fast” and to be creative in how he approached setting up plays so that the defense would
not be able to read what his team was going to do every time.
When asked about his specific creative behaviors in his talent area, he recalled applying
his “creative mind” in game situations. His position of center midfielder in soccer required him
to be the playmaker for his team. He mentioned that he very seldom utilized conventional
approaches to kicking and running. Instead, he employed his creativity to discover unique ways
to trick his opponent so as to situate his team for the score. Often, he utilized the creative
behaviors that he developed in soccer in other activities in school and outside of school.
When Josh was asked how he specifically applied his creativity in sports, he referred to
his position as a midfielder and his responsibility in that position to distribute the ball throughout
the field and to set up plays to score a goal. When engaged in a soccer game, he needed to think
quickly and be creative in how he approached setting up plays so that the defense did not read
where his team was going. Josh used his creativity to find unique ways to set up plays and to
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distribute the ball while playing in a soccer match. He additionally discovered that creativity
was necessary when having to change his manner of play.
When Josh was asked how his talent area allowed him to be creative, he explained:

I think confidence to give my ideas [to others]. When I'm confident in sports, it helps me
to be confident in other areas. So if you hold back, then you won't be able to express
your ideas and there's no way for you to be creative except inside yourself. My talent
area allows me to be creative because I have so many tools at my disposal. With an
awesome group of kids working with me to help make changes and the coaches on our
side, the possibilities are endless. (Josh)

Josh cited the avoidance of boredom as his biggest motivator to be creative, therefore, he
typically crafted activities into something fun and interesting, which he found transpired usually
during times when he was creative. He also needed to be presented with a challenge or a goal to
work toward. Along with his aspirations to have his team experience success, Josh was
influenced by his coaches and teammates to be creative. When Josh was asked what feelings he
experienced when being creative, he offered; “I usually feel good when I come up with
something creative because it's like your own idea. When you present it to someone and they
accept it and they are willing to give it a shot, it makes you feel like you helped out, especially if
you get credit for it.”
Seth. At the time of Seth’s interview, he was a junior at a suburban high school in
Northeast. Seth received a 127 on the figural component of the TTCT and 107 on the verbal
tests. In addition, his tennis coach recommended him for this study by giving him an 88 out of a
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possible 88 points on the Participant Nomination Form. Seth considered tennis as his favorite
sport. He attributed his involvement in high school varsity tennis to growing up in a household
that obsessively followed tennis. Therefore, for him, it was only natural that he chose to
continue with it in high school. Seth was accepted for early admissions to the University of St.
Andrews in Scotland, McGill University, Tufts, and the University of Southern California
(USC). He has decided to attend USC where he will major in International Affairs.
Seth’s family members are avid tennis players and he has been actively participating in
tennis since he was three. Seth played both singles and doubles on the boys’ varsity tennis team
at his high school. His high school program was part of a very competitive interscholastic tennis
league. This league produced players, such as James Blake, current American tennis star, who
has been ranked in the top 10 in the world, and author of the book, Breaking Back. Seth has also
been actively involved in tennis tournaments outside of school.
Seth’s creative strength was embedded in his high talent in tennis and his good academic
qualities. He displayed his creative abilities in tennis by gaining points in unorthodox ways and
thinking of creative ways to get out of traps to set up his opponents.
According to Seth, he applied his creative behaviors to “think on his feet and act
instinctively.” When playing tennis, he relied on instinct and made quick decisions. His creative
behaviors included “thinking quickly and sparingly and probing for creative ideas while he was
playing.” If he was in the classroom, he discovered that the investigative methods that he used
for his schoolwork and other problem solving activities worked better if he went through the
process slower than the pace he utilized in tennis.
Seth considered that he was a creative individual because he utilized what he referred to
as “thinking outside of the box.” When asked how he viewed himself as creative, he offered:
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I am able to formulate solutions to problems in and outside of tennis that are not as
expected. I can create these solutions without thinking (subconsciously) …. Therefore,
because I employ unconventional solutions to problems, I am creative.

When asked to explain how his talent area afforded him occasions to be creative, he
emphasized that creativity was most advantageous in assisting him to construct plays in
unorthodox ways and for strategizing against his opponents. He provided the following
explanation of how tennis offered him creative opportunities:

Tennis is a different type of creativity to me because when you're being creative in
scholarly assignments or something else or even an art, you are sort of letting your mind
run free, maybe while you're doing things. In tennis, when you're being creative, you're
only being creative for a split second. Since you have a plan you still keep an overall
outline of what you're doing, but you sort of teeter every so often to be creative … the
spontaneity and knowing that each moment presents new opportunities for creativity are
what I take away from my creativity in tennis. … I am creative in school and outside of
school in different ways than in tennis, mostly because I am not thinking in motion. I am
acting on a whim in other areas, but in athletics there is even less time for thought.

Seth was motivated to be creative because creativity was more interesting than doing
things in the normal way. As he remarked about creativity: “It makes life more interesting.” Seth
utilized creativity to mainly evade boredom. He did not like his life to be too structured or rigid,
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so he introduced creativity into uninteresting situations. Another influence was that he wanted to
be successful in tennis. He linked creativity to his accomplishments in tennis. During the
interview, he stated:

Most of the time, when I use creative methods, I am successful and this includes tennis. I
try to win matches, and go beyond practicing and developing skills, and that requires
creativity beyond my basic skill set. So my main motivation is to be successful by
winning.

Seth claimed that creativity made him feel freer than normal, less stressful, and more
relaxed than when creativity was not present in his surroundings.
Defining creativity. In the early part of each interview, the participant was asked to
describe what he or she believed creativity to be. The question stated; “When you hear the word
creative, what is the first thought that comes to your mind?” The intent of the question was to
derive a general definition of creativity from the informant. The athletes offered the following
perceptions of creativity:

Creativity is imagination. Creativity is using the gifts that you have and talents that you
have to create something new. It is applying your intellect to build upon something,
create something new, or use your gifts to better yourself in your talent area. (Gina)
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I think of different. It is something that makes you unique from other people. It is a way
that you can think outside the box that someone else would not think to do. To me,
creativity is coming up with something different. It is so hard to explain. (Josh)

I immediately think of abstract art. It is thinking outside the box and to be resourceful in
certain situations that need you to be creative when you’re doing certain activities. When
you want to be creative in art, it means that you express yourself completely. There are
different types of creativity. Actually, there are two main types. There is creativity, I
believe in solving problems that is thinking outside the box creativity and then there is
creativity in expressing yourself. (Seth)

In summary, a definition of creativity by the athletes revealed that they referred to the
creative person, product, and process. The creative environment was not directly mentioned in
their definitions. All three athletes referred to the creative person when they perceived creativity
as a concept that gave an individual an opportunity for personal expression. One athlete
immediately referred to abstract art and to how an individual utilized creativity to express
himself or herself through this modality. The student distinguished between two types of
creativity: creativity that is utilized to solve problems and creativity that is applied for selfexpression. This explanation is relevant to the creative process. When two athletes suggested
that “thinking outside the box” was important to creativity, they implemented the creative
process into their definitions. Two students referred to the creative product as developing a
product or idea that is new or different. None of these athletes referred specifically to athletics in
their definition of creativity.
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Appling creativity in athletics. When the athletes were asked to describe how creativity
was applied in sports, their answers were as follows:

I think, in soccer, that some of the best players in the world really use the gift of
creativity to create their own moves to get around players or their own shot or their own
warm up, or just anything that they personally can do to enhance their game or enhance
the team’s success. This is true in all sports. [Athletes] use creativity to create original
thoughts to enhance the game in any way, whether it is through work, a speech, a
pregame speech, or just something you do before a game, during a game, or after a game
to enhance your performance or the performance of the team. (Gina)

Well creativity in soccer is sometimes [dependent on] the way your team is on the field
and there are different formations and depending on what kind of team that you’re
playing, you play a different formation. If a team that you are playing is really good, you
might drop back on the defender, but then the center mid fielder has to play more like
they would not be able to attack as much. They have to be creative with the way they
play with the ball and take out the other team so that they do not lose the ball. Well, in
track, one of the ways you do well is that you have to motivate yourself. It’s a selfmotivated sport. You have to find something that keeps you going. It’s hard to go out
and run five or six miles every day and not stop or get fatigued. Before the race, you
need to find something to pump you up so that you run well because it's not easy because
there are so many kids. (Josh)
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Oh a lot, it's all part of the strategy. When you're trying to win points or win matches,
there are different types of games. You have to be creative with what you're going to do.
You can't be predictable or you can't have a fixed game plan, because that will get broken
down at some point. You have to be creative with your different types of shots and
where you place them and the pace. If you deal with other factors in being creative, you
can still get around those obstacles. ... being creative also means overcoming obstacles.
So in tennis, you have the wind to deal with; you have to aim more towards the center;
and you have to be a little more creative. You don't want to power your way through
what could be the strategy in normal play … if you're playing a lot of normal players, if
you're playing a lot of kids, then you're going to want to be creative in the way you play
each kid, so that you can play to all their weaknesses. That's a type of being creative
because you have to learn to play to their weaknesses. Even if they thought they could
change their style, the game always changes so eventually you have to be creative to
adapt to this. (Seth)

In summary, Gina considered creativity as a means to enhance an athlete’s and a team’s
performance before a game, during a game, or after a game. Josh synthesized his summation of
creativity in athletics in the context of both soccer and track. Soccer players applied creativity to
play against different formations incorporated into the game by their opponents. Whereas in
track, the athlete utilized creativity to be able to continue running long distances. According to
Seth, a tennis player applied creativity to play in a manner so as not be predictable and to
overcome obstacles during a tennis match.
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Creative products. This section provides an account of how students viewed the
culmination of their talent in athletic performances, science projects, or artistic endeavors.
Gina. One of her most creative endeavors in soccer transpired during a game where she
set up an assist for an offensive player to score a goal. This is an unlikely strategy for her
position as the sweeper. The sweeper in soccer plays defense, stays back with the goalie to keep
people from scoring, and is the last defender before the ball reaches the goalie. From her
perspective, she was creative because she did not perform as expected for her position as a
sweeper. In addition, she offered another creative occasion that occurred during a pre-game
warm-up for her team. She had to quickly come up with her ideas for the warm-up based on the
current needs of her teammates. Her warm-up focused her team and inspired them to victory.
Gina viewed her warm-up as creative because she never saw or did the warm-up before this
occasion.
Josh. In soccer, he was most proud of developing a fake kick that he incorporated into
his games. As a center midfielder in soccer, he prepared the plays for his team and maneuvered
the ball up the field to the point of attack. The conventional strategy would be to kick and run,
but by using his creativity, he figured out approaches to trick the opponents in order to make it
easier for his team to score. He considered the play creative because as he stated:

I thought of how the defender was going to view the situation and then I tried to trick him
and it worked. So I didn’t only think about how I was going to do it but also how he was
going to perceive it.
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Seth. One of Seth’s most creative moments in tennis occurred during a tennis
tournament at his local club. Because of his physical differences, for example, being shorter than
his opponents, he developed a creative strategy to overcome his height deficit by switching his
shots and by changing strategies throughout the match. Seth confirmed that he did not normally
cycle his shots as much as he did for this match. Seth considered his idea creative because he
felt that what he did was right for that particular match and his plan solved his problem. He
referred to Brad Gilbert’s book, “Winning Ugly,” as part of his explanation of why his strategy
was creative. He believed that he was creative because he did not stick to the fundamentals and
applied different strategies and shots to win points, some of which “were ugly.”
In summary, the athletes’ creative endeavors occurred when competing in game
situations. These creative endeavors ensued because they required an adjustment of strategy or a
modification to a particular skill during an athletic event. They considered their products
creative based on similar factors cited in most definitions of creativity. For instance, Gina and
Josh deemed their soccer strategy creative because they made new combinations and connections
not typically done at their soccer positions. Gina considered her warm-up original because she
had never seen what she developed in any previous game preparation. Because Seth’s product
was useful in resolving his problem during his tennis match, he viewed it as creative.
Interestingly, they all took creative risks and attempted something new that was conducive to the
game situation.
Creative process. All students in the study were asked to discuss how they worked
through the creative process from the initial generation of an idea until completion of what they
considered to be a creative product. Additionally, the researcher asked them to specifically
describe the process for their most recent creative endeavors described in the previous section.
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After a discussion about Gina’s creative products and ideas, the researcher asked her to
explain how she went through the creative process in her talent area. Gina utilized her creative
ideas to complete a player responsibility innovatively in her sport. Gina frequently felt that her
ideas “just came to her.” After looking at a situation, she determined what she needed to do.
Gina thought about the outcome if she was not ready for a game. She utilized what prepared her
in the past to decide what she needed to do in the current situation. She analyzed the situation
and decided if an available solution existed that she used successively in the past. By building
from ideas from the past, Gina adjusted them for the current situation. If the solution failed, she
attempted a new resolution and continued with this approach until she found an effective
resolution for the situation.
At the time of the interview, Gina considered her most recent creative endeavor was her
pre-game warm-up drill. For this venture, she acknowledged that her motivation, drive to excel
in her sport, and her pride in her team ignited her creative thought process. She knew that she
had “a job to do” and her ideas “just came to her.” As she worked through the process, she
thought about the outcome if her team was not ready for the game. She contemplated about what
her team utilized previously and what her team needed during this specific situation for
motivational inspiration. She considered each individual member’s needs as well as the group
needs as she quickly designed her inspirational warm-up that resulted in a victory for her team.
When playing soccer, Josh often generated his ideas from observing other soccer players.
He adapted these ideas to his particular style of play that he applied at his position. In his sport,
Josh recognized that he generated ideas quickly during a game. He commented; “Specifically in
soccer, you have to be able to make a decision very fast because of the fast pace of the game.”
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Many times, Josh thought of ideas prior to receiving the ball. Josh offered that when a player did
not have many available options, he or she needed creativity.
When assessing a problem, he frequently attempted a creative solution that was effective
and had a viable outcome for his team. If time was available, he presented his ideas to his team
to obtain their input. He explained that his teammates monitored his creativity in case he became
unrealistic. Josh felt that he reached a creative solution when his teammates agreed on the plan
of action and the idea was different and unusual.
For his most creative endeavor, this informant reflected back to when he applied his fake
ball move to score a goal that won the game. To generate his idea for this soccer play, he
thought of a skill that he observed in a practice from a teammate. He noted that he first mastered
the physical execution of the move and then adapted it to his style of play for his midfielder
position. As he reported: “… the player I got the play from was quick and agile where I am big
and strong, so I had to change the way I used the move to make it work for myself.” Before
executing his kick during the game, he recollected; “I thought of how the defender was going to
view the situation and then I tried to trick him. It worked.” When asked why he considered this
soccer play creative, he offered; “I didn’t only think about how I was going to do it but also how
he was going to perceive it.”
Seth was asked to describe how he went through the creative process during his tennis
matches. He pointed out that he was not proficient at judging his opponent’s attributes by just
watching. Therefore, Seth analyzed his opponent’s performance while engaged in actual play.
After having time to play with his opponent, he changed his strategy. His ideas usually “just
happened” and were “spawned” so he was not predictable. He decided and acted many times on
the “spur of the moment, on a whim, and on his instincts.” Seth generated his ideas from what
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he called “my idea bank,” which consisted of variations on strategy that he had seen or used in
the past. He developed his ideas spontaneously and from “subconscious” observation and
speculation. These ideas transpired in short periods of time because he needed to find quick
solutions. When confronted with a dilemma on the tennis court that required him to be creative,
he first thought of what was not working, and then swiftly ran through other options in his head.
He quickly contemplated all options that he had exhausted already and then considered what was
“inside and outside the box.” Frequently, he thought of a strategy or tennis stroke that he
previously did not perform. Generally, he decided spontaneously the best tennis shot to hit. He
discovered when he thought too much about what he needed to do, he was less creative than
when he quickly came to a solution. He attributed this to what he referred to as “over thinking.”
Seth considered his result creative, when he utilized a solution that he never used before; it
worked, and was completely original to him.
When asked to refer back to his most recent creative time in athletics, Seth described
specifically how he went about generating his ideas for one of his tennis matches. He recollected
that he began by observing how the other person played. He recalled that he watched his
opponent play previously in other matches. Because he was unable to judge his opponent by
watching only, Seth determined his strategy after playing passive at the beginning of this match.
In this game, he discovered quickly that he could not play his normal game. Therefore, as he
stated: “I decided to change strategy. I had an idea in mind that just sort of happened. Then I
decided once it worked on one point, then it would work on others.” Once this idea stopped
working, he quickly thought of a different strategy.
In this game, he became bored, which motivated him to be creative for this match. He
explained; “So, I decided to be creative with my shots and mix it up a little bit for a couple of
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points. The process just flowed.” Seth reported that he did not always think consciously about
what to change and his creativity just flowed in the “spur of the moment.” He added; “… a little
change in my attitude, because if I was losing it would be a little harder in theory to even be
creative. But if I [have] a creative mind set, I am going to just do what I have to do at the time.”
In summary, when generating ideas during sports’ activities, the athletes reported that
much of their ideas occurred simultaneously to the execution of the creative act. One referred to
having an “idea bank” that he utilized and adapted or changed to the needs of the situation.
These athletes typically used the creative process during their sporting events. Their talent area
required them to create their ideas quickly on their feet and to execute their solutions
instantaneously. Because of the nature of this talent area, these athletes did not have the luxury
of time during the creative process. The results of their creative process could be viewed more
as a creative endeavor than a creative product.
Creative press. Students were asked to discuss the necessary conditions that they
needed in their environment in order to be creative in their talent area. Their perceptions of these
conditions are reported in this section.
When asked what environmental conditions or factors helped Gina to be creative, she
acknowledged that her coach, teammate, or her entire team acted as a catalyst by providing her
motivation. Additionally, Gina needed pressure and high energy to think and work when
involved in an activity that entailed creativity. Gina expressed that she needed an intense
environment that required her to think fast and to make quick decisions. Gina stated “When I am
in a pressure situation, my creative juices are flowing more.”
Josh found that other people, especially his peers, provided input for him to be creative.
He believed that his success in a game required him to follow a routine that included eating the
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same food, listening to the same music, and wearing the same clothes. Besides his previous
reasons, Josh discovered that music helped him to be creative. When participating in soccer or
outside of his talent domain, music was an important influence on his creativity. In Josh’s
estimation, music established a mood level that corresponded to his increased creative
productivity. He preferred “pump up” music to augment his creativity for a soccer game,
whereas he needed relaxing music to enhance his creativity for schoolwork.
Seth confirmed that he required the freedom to move to increase his creativity. He
needed to move no matter if he worked in his talent area or outside of his talent area. He pointed
out that “sitting still blocks my creativity.” An environment that allowed him to move was
essential. He stated; “Well, I need to be moving. I don't know why, but when I'm moving, I
think more clearly and I think on my feet probably to use my body. When I sit still, it sort of
blocks my thinking process and my creativity.”
Beside the aforementioned influence on his creativity, Seth considered that his most
creative environment gave him opportunities to do what he enjoyed. If he did not like what he
was doing or the people or things around him, he could not be creative.
In summary, along with pressure and high energy to be creative, one athlete required
motivation from the coach and other teammates. Another athlete needed a routine that involved
wearing the same clothes and listening to music, whereas the other athlete required movement
and a pleasurable environment in order to be creative.
Learning Styles
Learning best. During the interview process students were asked how they learned best.
The question was designed to specifically obtain information on learning best in their talent area
and outside of their talent area.
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Gina. When asked how she learned best in her talent area, Gina replied that she needed
opportunities to utilize “trial and error” in order to gain knowledge of new and complex
information. She explained; “I need to be able to try something myself and have it backfire for
me and to be able to learn from it …” Besides opportunities for trial and error, she required a
coach who placed pressure on her and critiqued her work. When asked how she learned best
outside of her talent area, she replied “I think that in general, as I do in sports, I need a lot of trial
and error and to do things on my own and to have them not work or have them work.” Gina
remarked that inside or outside sports, “hands-on” activities provided her with the necessary
dynamics to learn new information.
Josh. Josh indicated that he learned best in his talent area by watching others perform an
activity and then by having the opportunity to do it himself. He persisted until he mastered the
new learning activity. He benefited most when he worked one on one with a coach or another
player. Outside of his talent area, he learned best by observing what he needed to know. He
preferred that the teacher wrote on the board rather than lectured. Similar to his response for
learning best in his talent area, he needed opportunities for hands-on experiences in the
classroom. He revealed how he learned best through his statement; “I learn better in activity
settings where I can actually get involved and use my brain.”
Seth. In tennis, Seth indicated that he learned best by observing how other people played
or by playing the game with other tennis players. When asked to explain what helped him to
learn best outside of his talent area, he offered:

I like to talk things through, unless I really get it. I have to be very active when I'm
learning because if I just sit there and read something or if I sit there and just try to
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understand it, it won't really work. I have to either ask, be vocal, and get an answer or I'll
have to work the problem through.
In the classroom, Seth acknowledged that he had no use for taking notes. He found that
actively moving while learning enhanced his learning.
In summary, these athletes learned best in their talent area and outside of their talent area
through opportunities to be involved in their learning. Josh and Seth found that the observation
of others enhanced their learning.
Perceptual elements. Throughout the interview process, the participants were queried
for information that would indicate their predispositions for efficiently retaining new and
complex information skillfully. The participants’ scores for the perceptual elements for the
Building Excellence Survey (BE) are located in Table 48. The athletes also shared information
about perceptual preferences.
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Table 48
Athlete’s Scores for the Perceptual Elements of the BE
Subject
Element

Gina

Josh

Seth

-12.5

25

-50

50

37.5

25

-12.5

37.5

12.5

62.5

25

12.5

0

12.5

62.5

0

62.5

25

Auditory
Less/More
Visual picture
Less/More
Visual word
Less/More
Tactile
Less/More
Kinesthetic
Less/More
Verbal Kinesthetic
Less/More

Note. Key for interpretation of strength of the perceptual element
-100, -87.5, 75
Less preferred

-62.5, -50, -37.5

(strong)

(moderate)

Less preferred

-25,
0 12.5,
37.5, 50, 62.5
-12.5
25
It depends
More preferred
(depends on
situation)
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(moderate)

75, 87.5, 100
More preferred
(strong)

Gina. Gina indicated a need to have hands-on activities and to have opportunities to be
actively involved in her learning. She offered; “I need a lot of … hands-on [activities] to get to
do things and learn from them…” Additionally, she stated; “I am a hands on learner.” Both of
these statements supported a tactual preference in the perceptual area.
For the perceptual elements on the BE, Gina scored a moderate value for the tactual style.
Her score indicated a preference for learning in a hands-on manner. During the interviews, she
indeed indicated her preference for tactual opportunities to learn. Although Gina’s scores on the
BE for the perceptual elements indicated that she had a moderate preference for retaining
information through visual pictures, she never referred to this style throughout the interview
process. The auditory, visual word, kinesthetic, and verbal kinesthetic scores were all it depends
which means these elements essentially do not affect Gina’s retention of information.
Josh. Similar to Gina, Josh indicated that he needed to be actively involved in his
learning. He did not like listening to lectures. He substantiated this by his statement; “I learn
better in an activity setting ….” He designated a preference for seeing things rather
than for hearing them when he stated; “If the teacher lectures, it is important that the teacher
writes the information down. I process by working hands on [with materials] and writing down
what I do so I can refer back to it.” When involved in sports, Josh typically processed
information from his coach in an auditory manner. To help him retain information, he created
pictures in his brain, and then replicated them on the field. He has found that if he did not grasp
the information that he asked others for their help. He also wrote things down to remember what
he was learning.
For the perceptual elements, Josh’s scores for visual picture, visual word, and verbal
kinesthetic indicated that he had a preference for retaining information using these three styles.
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To support his visual picture preference, he offered “I’m able to create a picture in my head and
then replicate it out on the field.” His visual word preference indicated a need to read
documents. This may be why during the interview, he stated; “I usually like to write something
down if I know it is going to give me trouble and then I constantly go over it.” Outside of
soccer, “I process by working hands on and writing down what I do so I can refer back to it.”
His verbal kinesthetic score indicated that he had a moderate preference that leaned toward a
strong need for this style. When individuals prefer verbal kinesthetic, they may discuss aloud to
others or themselves what they are learning. They need to be actively involved in a discussion
and ask questions. Josh indicated that “If I can’t do that, then I will ask for help….”
Seth. In order to learn, Seth affirmed that it was important that he moved and watched
other people. He indicated that he needed to be moving while in the classroom and in his talent
area.
His kinesthetic score of 62.5 was in the moderate range but leaned toward a strong
kinesthetic style. A person with this style prefers to learn by doing and to use his or her large
motor skills. Seth’s score aligned well with how he perceived his perceptual learning styles. He
understands more by actively being involved in what he is doing. The need for movement and
use of large muscle movement were supported during his interview through his responses. For
instance, “… I need to be very active when learning…” His visual picture and verbal kinesthetic
score of 25 supported that he needed these perceptual styles depending on the situation. “If I'm
taking notes, they won't make sense to me, they won't help me learn until I just use them to ask
questions and be actively learning. I like to talk things through, unless I really get it.”
In summary, two of the athletes confirmed that hands-on was one of their preferred
perceptual style for retaining information. One athlete had a moderate preference for the
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kinesthetic style. Another had a preference for verbal kinesthetic. Most of their comments
during the interviews substantiated their BE scores for the perceptual elements. In comparison to
Dunn, Griggs, and Price’s (1993) study, their creative athletes preferred visual, tactile, or
kinesthetic, whereas these three athletes preferred visual picture, visual word, kinesthetic, tactile,
and verbal kinesthetic modalities.
Psychological elements. Table 49 contains the psychological scores for the BE. A
synopsis of each athlete’s understanding of his or her psychological elements is offered. First the
analytic/global learning style is discussed followed by reflective/impulsive.

Table 49
Athletes’ Scores for the Psychological Elements of the BE
Element

Subject
Gina

Josh

Seth

Analytic/Global/Integrated

-12.5

12.5

0

Reflective/Impulsive/It

-37.5

50.0

12.5

depends
Note. Key for interpretation of the psychological elements
-100,-87.5,-75
Analytic

-62.5,-50,-37.5
Analytic

-25,-12.5
0 12.5,25
Integrated

37.5,50,62.5
Global

75,87.5,100
Global

(strong)

(moderate)

(processes: both styles)

(moderate)

(strong)

Reflective

Reflective

It depends

Impulsive

Impulsive

(strong)

(moderate)

(depends on situation)

(moderate)

(strong)
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Analytic/Global/Integrated. During the interview, Gina suggested that she required a
great deal of opportunities for trial and error in order for her to be able to process new
information. It was important for her to understand all that was going on first before she could
complete a task. She also wanted to know everything about the issue so that she could
internalize the new information for further use. As she stated: “I need to understand the problem
fully and then try to attack the information.” Gina needed to learn as much as possible about
what she was learning, therefore she asked questions and completed research on the topic. She
mentioned that she needed feedback from her coach. She shared that she needed to be in a
pressure situation. She stated: “… I need to be in a pressure situation because without pressure, I
am not really forced to come up with something or act fast.”
Gina’s analytic/global score of -12.5 for the BE indicated that she was an integrated
learner, who can process information by using analytic or global characteristics. Her need for
pressure to force her to act is considered a global characteristic. She wanted a coach to critique
her work and to give her specific feedback. This is usually viewed as an analytic characteristic.
Josh needed to go over whatever he was learning more than once before he could grasp it.
His results on the BE indicated that he is an integrated processor.
Seth’s interview data did not suggest any specific information that could be considered
analytic or global. His score signified that he was an integrated learner.
In summary, the analytic/global scores from the BE indicated that Gina was an integrated
learner, who can process information by using analytic or global qualities. Similar to Gina’s
results, Josh’s and Seth’s scores supported that they were integrated processors of information.
This researcher found this interesting that all three athletes were integrated. In the traditional
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classroom setting, they may be encouraged and expected to process information in a more
analytical manner.
Reflective/Impulsive. When Gina received new information in soccer, she found it best
to experiment with it first. “I have to try it out and see how it works with the team….” I usually
use like a lot of just doing it instead if just thinking about it and really like being mathematical
about it.” When making decisions, she likes to think about what she did in the past. When Gina
did not have to think in the spur of the moment that occurred in game situations, she did take the
time to think about something before rendering a decision. In her sport or in the classroom, Gina
discovered that she needed to take the time to understand the information. She supported this
inclination in her statement:

I need to understand it and then use the understanding of the information to do the task at
hand …. A new idea needs to be tried and tested for effectiveness. I think that in all
fields of my life and talent area, my school or any activity, I would take the same
approach.

Results from the BE for the psychological elements indicated that Gina was a moderate
reflective learner, who preferred to think about her options before rendering a decision. Gina’s
score signified that she most likely thinks through what she is doing and then acts. Her
responses during the interview were supportive of her BE score.
When Josh played soccer, the first thing that he did when confronted with a problem that
needed a creative solution was to weigh his options. He thought about how a defender was
thinking before deciding on his actions. “I think to myself what is the safest move to make next
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and what is the best move to make next. Once I have scanned my surroundings and figure that
out, I make a decision.” When in a game situation, Josh focused mainly on the time that he had
to “weigh all my options.” He stated: “Sometimes, under a lot of pressure, I won't have the time
to decide what is the safest and best move to make. In which case, I try and create more room
for myself to think or just play the ball forward or over the top into the opponent’s third.”
Josh’s reflective/impulsive score suggested that he was moderately impulsive and usually
acted quickly when making a decision and solving problems. He may rely on his gut instincts to
accomplish what he needed to do on the soccer field. His responses during the interview
somewhat substantiated his score, especially when he did not have the time to think and had to
render a decision quickly in a game situation. However, when he had more time to think, his
responses supported a more reflective style.
Seth believed that in tennis his mind was not doing the processing as much as what he
referred to as “my muscle memory”. He found that he thinks quickly. When he played a game,
he made his decisions quickly. If a problem persisted and his decisions were not effective, Seth
talked it through with his coach or another player and then attempted a new possible way to
solve his problem. In the classroom, he had more time to think and he took advantage of the
opportunity to judge his possible solutions.
Seth’s received a 12.5 on the reflective/impulsive element. His score gave evidence that
he had an inclination toward being reflective or impulsive depending on the situation and that he
utilized each style interchangeably. His score did indicate that he is moving toward an impulsive
style. His comments during the interview process supported that his reflective or impulsive
approach depended on the situation.
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In summary, one athlete’s score indicated a reflective approach to making decisions.
However, during game situations she may not have time to spend time thinking and may need to
quickly make a decision. The other two athletes’ scores showed a decision making style that
depended on the situation. The two athletes remarked about their need to think quickly in a
game situation.
Environmental elements. The athletes’ environmental scores from the BE are in Table
50. While engaged in the interview process with each athlete, Gina and Seth did not contribute
data to this code category. The other elements were not discussed because the athletes did not
reference them in their responses. However, Josh discussed the element of sound. From Josh’s
viewpoint, motivational music was important for him to focus when involved in sports. For
concentrating in the classroom, he discovered that he preferred a quiet environment, but at times
music helped him.
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Table 50
Athletes Scores for the Environmental Elements of the BE
Element

Subject
Gina

Josh

Seth

Sound: Quiet/Sound

-50.0

-50.0

-12.5

Light: Low/Bright

-37.5

-100.0

62.5

Temperature:

-37.5

50.0

-50.0

50.0

37.5

25.0

Warm/Cool
Seating:
Informal/Formal
Note. Key for interpretation of strength of the environmental elements
-100,-87.5,-75
Quiet

-62.5,-50,-37.5
Quiet

Low

-25,-12.5 0 12.5,25
It depends

37.5,50,62.5
Sound

75,87.5,100
Sound

Low

Bright

Bright

Warm

Warm

Cool

Cool

Informal

Informal

Formal

Formal

(strong)

(moderate)

(moderate)

(strong)

Josh’s score on the element of sound (see Table 50) indicated that he preferred moderatequiet noise in his environment Those individuals with a moderate-quiet score prefer
environments that are free of distractions, such as talking or the radio playing. During routine
work, sound may not be a factor, but when learning new information sound may influence a
person’s ability to concentrate. Because the other environmental elements were not mentioned
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by the athletes during the interview, a discussion of triangulation for the other elements in the
environmental category was not completed
In summary, the athletes, except for Josh, did not discuss their environmental preferences
during the interview process. Although they did not comment on environmental needs to help
them concentrate and focus on their learning, their scores indicated that they had moderate to
strong preferences for certain environmental elements. Since many of their comments were
offered for their talent area, this may have been the rationale for their lack of responses. All of
these athletes participated in outdoor sports were sound, lighting, temperature, and seating could
not be controlled, so they needed to adapt to the outdoor elements.
Physiological elements. The athletes scores for this element of the BE can be found in
Table 51. During the interview process, the athletes did not disclose any information that
indicted a preferred time of day or intake. Therefore, the time of day and intake are not
discussed in this section. For mobility, Seth confirmed that he needed to be actively moving
when learning. Learning comes easier for him in tennis because he was able to move. In the
classroom, he found that he was unable to “just sit and learn something.” This was an interesting
comment from Seth. Throughout the interview process, Seth constantly stood and paced around
the room. Seth’s score for mobility was moderate-more mobility indicating that he needs to
move around to complete tasks. The results of the BE indicated that movement assists him to
stay focus and to think more clearly and creatively.
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Table 51
Athletes’ Scores for the Physiological Elements of the BE
Element

Subject
Gina

Josh

Seth

-50

50

12.5

-50

50

50

Intake
Less/More
Mobility
Less/More

Note. Key for interpretation of strength of the physiological elements
-100,-87.5,-75 -62.5,-50,-37.5
Less need for Less need for
this element
(strong)

-25,-12.5 0 12.5,25
It depends

this element
(moderate)

37.5,50,62.5
More need for

75,87.5,100
More need for

this element

this element

(moderate)

(strong)

In summary, during the interview process, none of the athletes mentioned anything about
the importance time of day or intake. Seth offered supportive evidence about his need for
mobility.
Emotional elements. The athletes’ scores for emotional elements can be found in Table
52. The motivational elements needed by these athletes were discussed under the section for
creative person. None of the three athletes’ scores showed a preference for internal or external
motivation.

196

Table 52
Athletes Scores’ for the Emotional Elements of the BE
Element

Subject
Gina

Josh

Seth

12.5

25

0

75

0

25

Conformity: Less/More

0

-25

-25

Structure: Less/More

50

-12.5

25

Motivation: Internal/External
Task Persistence:
Multi/Single

Note. Keys for interpretation of strength of the emotional elements
Key for motivational and task persistence
-100,-87.5,-75 -62.5,-50,-37.5
Internal
Internal
Multi-task
(strong)

-25,-12.5 0 12.5,25
37.5,50,62.5
It depends
External

Multi- task
(moderate)

Single-task
(depends on situation)

(moderate)

75,87.5,100
External
Single-task
(strong)

Key for conformity and structure
-100,-87.5,-75
Less preferred

-62.5,-50,-37.5
Less preferred

(strong)

(moderate)

-25,-12.5 0 12.5,25
37.5,50,62.5
It depends
More preferred
(depends on situation)

(moderate)

75,87.5,100
More preferred
(strong)

Gina mentioned that it was important for her to understand all that was going on first
before she could complete a task. Her score of 75 on task persistence indicated that she preferred
working on a single task.
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Seth offered information that he did not want any distractions while learning, especially if
he did not like what he was doing. He indicated a need for a single task to keep him from being
distracted. He also did not like his life to be “too structured or rigid.” He found that structure
inhibited his effectiveness when learning. Although his task persistence score of 25 indicated
that it depended on the situation, the score leaned toward a single task persistence style. He
substantiated this with his statement; “If I do not really like the thing that I am doing, I have to
have 100% focus on it or else I won't concentrate.” This may be why he especially needed to
focus on one task if he did not enjoy the topic. He scored a 25 on the structure element. His
score indicated that he did not have a preference for structure.
In summary, the emotional elements for these athletes, except for Gina, did not seem to
indicate any moderate or strong preferences for the four styles of this strand. Only Gina had a
strong preference for single task persistence.
Sociological elements. Table 53 contains the athletes’ scores for the sociological
elements. All three athletes referenced the sociological elements several times during the
interview process.

198

Table 53
Athletes’ Scores for the Sociological Elements of the BE
Subject
Element

Gina

Josh

Seth

Alone: Less/More

-50

100

0

Pair: Less/More

50

37.5

50

Small group : Less/More

25

-50

-50

Large group: Less/More

-62.5

-100

-62.5

Authority: Less/More

50

-50

50

0

25

-37.5

Variety: Less/More

Note. Key for interpretation of the scores of the sociological elements
-100,-87.5,-75 -62.5,-50,-37.5
Less preferred Less preferred
(strong)

(moderate)

-25,-12.5 0 12.5,25
It depends
(depends on situation)

37.5,50,62.5
More preferred
(moderate)

75,87.5,100
More preferred
(strong)

Gina’s various responses during the interview and email questionnaire affirmed that she
enjoyed having other people in her learning environment, especially for discussions. She
observed that an authority figure, such as a coach was preferred. She commented:

Without teammates or coaches on the field with you helping you or giving you advice,
you are never going to be able to learn or do things on your own because it is like a team
sport. Even in an individual sport, you need other people to critique you and help you to
create your own ideas from what they are saying to you.
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Gina’s scores on the BE designated that she preferred working in pairs and not in large
groups. Depending on the situation, she worked well in small groups. Gina’s moderate
preference score for authority indicated that an authority figure was important to her. Gina’s
scores on the BE aligned with her responses during the interview.
Josh indicated that he liked to “talk it through” with others on his team, such as his coach
or teammates. In the classroom, he did not work well with his friends because they distracted
him. Because Josh easily became bored, he asserted that he needed variety.
Although Josh valued working with others, he had a strong preference for working alone.
His high score of 100 for working alone seemed plausible because he indicated that he was more
productive when completing a task alone. He scored a moderate preference for working in pairs.
As the group size increased, his productivity decreased. Josh has a moderate less authority score.
His score for variety signified that it depended on the situation whether or not he needed variety.
Seth acknowledged that he preferred to work one on one with another person whether it
was his teacher, coach, tutor, another student in his classes, or a tennis player. If he had to work
in a large or small group, he did not perceive this as affecting his learning. Similar to Josh, Seth
indicated that it helpful to talk over new information with a coach and then do it again.
Seth’s score indicated that he preferred working in pairs and it depends for working
alone. He has a moderate less preferred preference for small groups and a strong preference for
not working in large groups. He prefers authority in the environment with a moderate more
authority score. His scores signify that he completes tasks best with an authority figure, such as
a coach or teacher. He prefers less variety and performs better doing what he knows best.
In summary, Gina preferred other people in her learning environment. Josh considered
being with other people important in sports but in the classroom it was best that he did not
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interact with others because he was easily distracted. He had a strong preference to not work in
large groups and the other two students’ additionally did not prefer to work in large groups. All
three preferred working in a group of two as indicated by their moderate scores for pairs.
Learning styles affect on creative productivity. When asked how their learning styles
affected their creativity in their talent area, their responses were as follows:

My learning style affects my creative productivity in athletics because I am a hands-on
learner and that is why my most creative thoughts and ideas come in the athletics. It is a
very hands-on, active atmosphere. (Gina)

I am an audio learner, so in soccer I learn best when I hear from the coach what I am to
do. I’m able to create a picture in my head and then replicate it out on the field. (Josh)

I like to learn while active (moving or thinking actively) so naturally when playing sports
such as tennis where I am in almost constant motion, I can easily be creative. This also
relates to thinking on a whim because when moving, I can’t stop and reason. With less
reasoning comes more creativity. (Seth)

Problem-Solving Styles
Orientation to Change (OC). The three athletes’ problem-solving styles scores for
VIEW’s Orientation to Change (OC) are located in Table 54. These three athletes represented
one Developer and one Explorer.
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Table 54
Athletes’ Orientation to Change Scores for VIEW
Style

Subject
Gina

Explorer

Josh

Seth

28

Moderate (One sd above or below

73

the Total Sample Mean.)
Developer

97

Note. Interview sample: n = 9: Mean = 63.7 (sd = 19.75); All Athletes sampled: n = 36: Mean =
74.4 (sd = 19.66); Total Sample: n = 105, Mean = 67. 61 (sd = 21.28 ); Total VIEW: age 6 -12
comparison set: N = 1111, Mean = 70.0 (sd =18.10)

Gina indicated that she found that she welcomed new ideas, approached problem solving
with an open mind, and made an effort to not pre-judge any suggestion’s feasibility. When
presented with a new idea, she tried it out to determine its effectiveness. If the idea did not
initially work, she did not necessarily eliminate the idea but made changes in an attempt to make
it better. Gina’s observations of how she worked with problems inside and outside of her talent
area were similar. Gina offered the following comment about her problem solving:

I definitely prefer a problem that has different answers. I do not like a problem that I
have to get the same answer because if I don't get the correct answer, it is frustrating to
me. Also, a problem that yields many different answers is more fun to think about
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because you can create something new, rather than just having the same thing that
someone else has done.

The scores for the OC indicated that Gina had a Developer style. Gina’s recalled that she did not
prefer problems that resulted in only one answer, but if ideas did not work she attempted to make
it better. To want to do things better is indicative of a Developer style. Her following supported
a Developer style.

I will probably respond taking the new idea and using it and seeing if it is successful and
if it’s not successful trying to find a new way to make it successful or make it work, make
it effective and helpful to me rather than being a new thing that really doesn’t work out. I
try to build off an idea from the past to make it fit this situation and then if all else fails I
attempt a new solution and keep attempting solutions until one proves to be effective.

Josh affirmed that he kept “an open mind” for new ideas. He accredited this to knowing
how much he appreciated having his ideas accepted. He stated; “Working with others helps you
to take one idea and make it better.”
Josh had an Explorer style with his score of 28. During the interview, Josh supported his
Explorer style with the statement, “I respond to novel and new situations with enthusiasm and an
open mind. I am always up for trying new things or experiencing new situations for the first
time. I think being enthusiastic is important because it helps you get the most out of any
situation, as is having an open mind.” He recognized his well-defined Explorer style, his
tendency to generate many ideas, and his need to remain focused on activities. During his
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interview, he explained that his teammates monitored his creativity in case he became
unrealistic.
During the interview, Seth indicated that he utilized his pre-established “idea bank.” He
explained, “I generate them [ideas] within my idea bank, which consists of variations on
strategies or ideas I have seen or used in the past.” Seth’s score of 73 for the OC indicated a
moderate score that moved in the direction of the Developer style.
Manner of Processing (MP). The athletes’ scores for Manner of Processing (MP) are
indicated in Table 55. None of these students had an internal problem-solving style.

Table 55
Athletes’ Manner of Processing Scores for VIEW
Style

Subject

External

Gina

Josh

21

11

Moderate (One sd above or below

Seth

32

the Total Sample Mean.)
Internal
Note. Interview sample: n = 9: Mean = 27.78 (sd = 10.97); All Athletes sampled: n = 36: Mean
= 31.03 (sd = 9.85); n = Total Sample: n = 105, Mean = 33.12 (sd = 9.31); Total VIEW: ages 6 12 comparison set: N = 1111, Mean = 28.70 (sd = 10.8)

Gina acknowledged that she preferred working with others when developing ideas. She
indicated:
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I think that involvement with others really helps because I can see what they are doing
and how they might be successful or not successful. I think that also working with other
people gives other ideas to build off of, not necessarily to use, but to build off of and to
create your own idea from their idea. When you're working alone, you don't have other
people to talk to about what ideas you have. When you are working with others, you
have an opportunity to have other people’s thought coming in to create your own rather
than your thoughts alone.

Gina’s score of 21 on VIEW’s MP designated a strong preference for processing information
externally. Her response supported her External style.
Josh preferred input from his peers. He discovered the importance of having “several
heads” working toward a common goal so that everyone’s talents could be pulled together, thus
strengthening the solution. When asked how working with others influenced his problem
solving, he offered:

I think working with others can sometimes be a good thing because if you come up with a
creative idea and someone else comes up with a creative idea, often you can combine
them and fix each other's flaws and make something better.” Two minds are better than
one. When working with others, they might do something that you've never seen and not
exposed to and then you might catch on to certain things. [For instance,] when I am with
a friend and we are playing soccer and he does a move that I have never seen before and
he teaches it to me, it's not something that I would have thought of.
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Josh’s score of 11 on MP dimension indicated that he wanted to work with others. He
had a very strong external preference. Similar to Gina, Josh’s comments during the interview
supported his External style.
Seth found working in large groups could be complicated for him. He stated; “If I'm
working with only one other person, it really makes no difference because we can just
accommodate each other's creativity. But in a larger group, it hinders the way I try to be
creative, because there's so many conflicts of opinion.”
Seth’s score of 32 on the MP placed him as a moderate internal processer. His
recollection that larger groups hindered his creativity is indicative of someone with an Internal
style. Also, he found that he first tried to come up with a solution during a match before
consulting with his coach. Considering your ideas prior to discussion is an Internal style
preference.
In summary, two of the athletes preferred to process information externally, whereas the
other preferred to process information internally. Interestingly, the two athletes with the
External style participated in a team sport, whereas, the athlete who preferred Internal style
played an individual sport.
Ways of Deciding (WD). The descriptive statistics from VIEW’s Ways of Deciding
(WD) are located in Table 56. None of these students had scores that represented a strong person
or a strong task problem solving style. During the interviews, recollections of the athletes’
perceptions of their WD problem solving styles were observed.
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Table 56
Athletes’ Ways of Deciding Scores for VIEW
Style

Subject
Gina

Josh

Seth

38

36

33

Person oriented
Moderate (One sd above or below
the Total Sample Mean.)
Task oriented
Note. Interview sample: n = 9: Mean =33.11; sd = 8.45, All Athletes sampled: n = 36: Mean =
32.86, (sd = 9.74); n = Total Sample: n = 105, Mean = 33.88 (sd = 10.29); Total VIEW: ages 6 12 comparison set: N = 1111, Mean = 33.7 (sd = 8.6)

Gina indicated that she was concerned with the team during decision making but noticed
that her drive to excel in the sport frequently determined her decisions. Gina scored a 38 on the
WD. She had a moderate score and did not have a strong preference for person or task. She may
demonstrate a style preference for either the Person style or Task style depending on the task or
the situation. She gave evidence of her moderate style during a response on how she developed a
pre-game warm-up in soccer for her team. She developed the warm-up by building on the
diversity of the group by considering the needs of her teammates and the requirements of the
game.
Often Josh considered his teammates and what was best for the team before he rendered
his decisions. His moderate score of 36 signified that he did not have a strong preference for
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person or task when making a decision. Similar to Gina, Josh may demonstrate a preference for
either person or task depending on situation or task.
During the interview, Seth mentioned that he focused on “the task at hand” and did not
want distractions of any kind when he worked on problems. When making a decision, his
moderate WD score of 33 indicated that the situation or task may influence his ways of deciding.
In summary, on VIEW’s WD, all three athletes’ scores indicated a moderate style
preference that was more task oriented. From these scores, none of the athletes had a welldefined preference for tasks or people when solving problems but may be empathetic for those
with an opposite style. These creative athletes may need a moderate style when involved in
athletic situations and tasks. Two of the three were captains of their athletic teams. Their
moderate style preference could be helpful in attending to the feelings of the team members and
at the same time assisting the outcomes to be productive.
Problem solving styles affect on creativity in talent area. When the athletes were
asked if their problem-solving styles influenced their creativity, they replied with the following
responses:

I think that my problem-solving process of trying to learn a lot about the topic at hand
and getting it done to the best of my abilities helps the creative process because if I know
a lot about what I'm trying to accomplish, then it's going to help me create new ideas
about it and be original in my thought processes, rather than just not knowing anything
about it and just going at it blindly and that helps me to be creative knowing the
information and having pressure to get it done and being focused. (Gina).
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I think being with other people that aren't like you influence me to be creative because
then where I'm coming from I am the only one that can think of an idea. So if you get
together with people, who aren't like you, then they'll all give their own opinions. You
can usually come up with something that everyone will like or that will work out. (Josh)

When I solve problems in a non-creative way, I use a different thought process than when
I am being creative. Therefore, there is very little influence of my problem-solving styles
on my creativity, if any. (Seth)

In summary, Gina commented that it was important for her to have a depth of
understanding of the topic to be creative. Josh emphasized that he needed others to discuss his
creative ideas. Seth did not believe that his problem solving styles affected his creativity.
Science Students
Creativity
Creative person. Table 57 contains the TTCT Verbal and Table 58 displays TTCT
Figural scores for these students.

209

Table 57
Science Students’ Subscale Scores and Average Score for the Torrance Tests of Creative
Thinking (TTCT) Verbal
Subject

Fluency

Flexibility

Originality

Average Score

Allie

115

110

120

115

Maria

118

126

126

123

Mike

141

114

151

135

Table 58
Science Students’ Subscale Scores and Average Score for the Torrance Tests of Creative
Thinking (TTCT) Figural
Subject

Fluency

Originality Abstractness

Elaboration

of Title

Resistance to

Average

premature

Scores

closure
Allie

118

99

102

95

126

108

Maria

130

135

112

133

106

123

Mike

120

124

112

95

106

111

Allie. At the time of her interview, Allie was a senior at a suburban high school in the
Northeast. She scored 108 on the TTCT Figural B and 115 on the TTCT Verbal B test. Her AP
biology teacher recommended her for this study with a score of 88 out of 88 points on the
Participant Nomination Form for Science (see Appendix B). At her high school, Allie took
honors and AP science courses, such as AP Biology and AP Environmental Science. Allie
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affirmed that her rationale for her involvement in science was her quest for understanding and
her incessant curiosity to know more about this subject. During the interview, she offered; “I’m
the kind of person who asks, why? Science is, in essence, the study of why in nature and the
world around us.” Allie is presently attending Brown University and is majoring in linguistics
and anthropology. She has been appointed as a Fellow to the Brown Writing Fellows program.
Allie received a Boehringer Ingelheim (BI) Pharmaceuticals Scientific Corporation
Scholarship. She worked as an intern in their cardiovascular department during the summer of
2007. Her internship gave her great pride in her accomplishments and opportunities while at BI.
During her sophomore year, Allie represented her high school for Engineering Day at Boehringer
Ingelheim. She achieved the honor of valedictorian of her senior class and received several
awards and honors for her outstanding academic achievements in English, science, languages,
math, and social studies. Throughout high school, she was actively involved in a variety of
school activities. For instance, during her freshman and sophomore years, she played high school
girls’ field hockey. Additional school activities included musicals and other drama productions,
madrigal choir, concert choir, and the high school math team. The latter won the Math League
State Championship. Out of school, Allie accomplished quarterfinalist status on Jeopardy’s Teen
Tournament in 2007, a black belt in Taekwondo resulting in silver and gold medal status at
tournaments, and lead casting in various community musicals and plays. She also was actively
involved with the American Association of University Women.
When asked about her creative strengths and abilities, Allie considered her biggest assets
were making connections across topics, seeing patterns between concepts, and viewing
information from unusual perspectives and in unconventional ways. She also accumulated what
she learned and heard and then synthesized the information into a new idea.
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She viewed herself as a creative person. She felt that her personal creativity stemmed
from her ability to make connections, her strong curiosity about the world, and her
inquisitiveness to gain a “deeper understanding.”
When Allie was asked specifically how she was creative in science, she responded:

I believe that I'm creative in science because I have different ways of looking at science
in general or looking at topics or information that I learned and then gleaning perhaps
different conclusions or coming up with new questions about things I learn in science.

Allie believed that the sciences strengthened her creative process by increasing her
understanding of how to make connections and view her other courses and ideas in different
ways.
When asked what motivated her to be creative, she believed that her outside motivations
included her parents, teachers, friends, and all those people that gave her encouragement. She
especially considered her friends’ perspectives as motivational. She was inspired by ideas and
readings from other people. She confirmed that an intellectually stimulating environment
engendered her creativity. She offered; “Seeing what others are coming up with gets the
synapses firing in my mind and I generate more creative ideas.” On the other hand, her internal
reasons for her creativity were her innate curiosity of the world, desire to see connections to
other topics, drive to interpret what she was processing, and need to make what she was doing
her own.
Allie was asked how creativity personally made her feel. She believed that creativity
mentally stimulated her because it allowed her to be innovative in her ideas and her hypotheses.
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She valued it as a release and an opportunity for self-expression. She offered “I write and
express myself as a form of creative expression.” When being creative, she especially enjoyed
the opportunity to be in a discussion with other people.
Maria. Maria was a senior at a suburban high school in an affluent town in the
Northeast. Maria scored a 123 on the TTCT Figural form and 123 on the Verbal form. She
received 67 out of 88 points on the nomination questionnaire from her AP physics teacher. She
was involved in science because she enjoyed the subject. Since she planned to become a doctor,
she intended to continue studying science at the university level. Maria is currently attending the
University of Pennsylvania, where she majors in Health and Societies and minors in Italian.
Maria won an award from an optical engineering group at the local Science Horizon Fair
for her science project on light in refraction angles. Maria worked at the Celiac Disease Center
at Columbia University and expressed an interest in pediatric oncology. She took several AP
courses and obtained the award, Achievement in Advanced Placement Biology. Besides science,
she received recognition in athletics for the Girls’ Ice Hockey Scholarship and the Athletic
Advisory Council Scholar Athlete at her high school. Her accomplishments in academics
included Achievement in Italian Honors and American Government and Politics.
Maria considered her creative strength as her utilization of “visualization” when being
creative. She confirmed that this ability enabled her to be more comprehensive and thorough in
her work. She applied her creative abilities in science for problem solving and looking for
answers. Her typical creative behaviors included applying, as she described, “my unique
problem solving and my own personal interpretations.”
When asked how she was creative, Maria responded; “I am creative through problem
solving by [finding] the quickest most efficient way to solve a problem.” She typically deviated
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from the norm and thought of new and better ways to perform a task. She added: “I have a great
imagination, so I can think abstractly and do not require everything to be linear. Maria
considered it essential to have ‘a deep knowledge of the subject’ for any type of creativity.”
In science, Maria’s creativity occurred when she needed to discover new ways to solve
problems. She stated:

For instance, with my science experiment, I had to think of what I was going to test.
Then I had to think of how I was going to test it, because I actually had to test it. So, I
didn’t know and I'm sure the experiment had been done before, but I had no previous
knowledge of how to do it and what I was going to expect. I had to go about making the
procedure and everything and deriving the data in order to figure out what I wanted to
learn.

Maria supported science as increasing her creativity because it taught her about problemsolving. “Many times there is one set answer in science but many times a person has to be
creative when there is not a set answer.” She thought abstractly and did not need information
presented to her in a linear fashion in science.
Maria expressed that her motivation to be creative originated from her desire to complete
her own work. Creativity allowed her to be her own person. She offered an explanation; “If you
are not creative, you don’t even have your own thoughts. I am influenced to be creative by the
fact that I am my own person.” She also confirmed that creativity was necessary to succeed, but
mostly:
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I think that introducing new ideas to others is very fascinating. I know that when I am
exposed to something completely new to me, I am very interested and excited. By being
creative, I can provide the same opportunity for others that I know.

When asked how she felt when being creative, she offered;

New ideas are kind of exciting because your mind is expanding, but not physically. It is
especially exciting when your creativity brings you to a point that you wanted to bring it.
It is really gratifying because you feel very accomplished.

Mike. At the time of his interview, Mike attended a suburban high school where he was
a senior. Mike scored a 111 on TTCT Figural form and 135 on the TTCT Verbal form. For the
teacher input survey, he received 84 out of a possible 88 point from his AP biology teacher.
Mike indicated two reasons for his involvement in science. He cited that one reason was a
requirement for graduation. His other reason, which he considered the most important, was his
interest in how science attempted to explain his surroundings and the universe. He is currently
attending the University of Chicago and has not decided on a major.
At his high school, he received academic awards for Excellence in Physics Honors,
Excellence in Advanced Placement Government and Politics, and Excellence in Philosophy.
Mike did not receive any awards in science outside of his school.
When asked about his creative strengths and abilities, Mike viewed his creative ability
“to solve problems in interesting ways” as important for his creative endeavors. To him, the
ability to “think outside of the box” constituted his most important creative strength, especially
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in science. He applied these creative abilities in science to solve problems and to answer
questions in interesting ways.
When asked how he was creative he replied; “I’m not sure that I can answer this
question. To answer it would require me to know where my creativity comes from, yet I don’t
know where it comes from.” He mentioned that he produced “some really cool ideas from time
to time, but for no particular reason.” When asked how he was specifically creative in science,
he considered that he exerted his creativity by thinking of solutions that were out of the ordinary.
Mike did offer an explanation of how science helped him to be creative in other areas. He stated:

An individual must think about certain ideas differently, because without that, science
really never moves forward…. If nobody really thinks about what we really already
know, differently or in a new light, then nothing ever moves anywhere. You just keep
accumulating facts. But if you don't interpret the facts differently or look at them in a
different way from a different perspective, they will not really mean anything in terms of
progress.

When this researcher asked him to explain what motivated him to be creative, he
referenced his internal drive to accomplish whatever he did to the best of his ability. Creativity
gave him an opportunity to think more about what he needed to do. The possibility that he could
individualize his work also motivated him. He mentioned that there was nothing that outwardly
influenced him to be creative. In science, he was motivated by personal satisfaction, but he did
mention that he was intrigued about the possibility of selling a creative idea. When involved in a
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creative endeavor, he felt “enlivened or uplifted.” He also offered that creativity increased his
self-esteem. When he was creative, he discovered that he really felt good about himself.
Defining creativity. Similar to athletics, this researcher observed that the science
students’ definitions of creativity reached beyond their talent domain. When questioned about
the first thought that came to mind when hearing the word creativity, they responded with the
following:

I think of nonlinear. It is ways of organizing information and ideas. I think of it as sort
of ordered chaos. It is not a structure that is linear or sequential, where one thing follows
another, but everything is connected but not in a conventional way. I guess it is applying
creativity to reality. Or perhaps, it’s looking at something that might be perceived as
ordinary or simple and turning it into some sort of personal expression that is unique. For
example, if you look at visual arts, 10 people can do the same still life but you'll get 10
completely different interpretations of what they're seeing. I guess there are two sides to
creativity. It’s how we perceive things and then what you put out, what your expression
is. I think that it is just looking at things in a novel way, in a different way. It’s taking all
of the things around you and filtering it through your own personal way of looking at the
world and what comes out is your expression. (Allie)

I think of art and music that kind of stuff. It means the ability to think of things by
yourself instead of feeding upon what other people say, but at the same time you can
formulate new ideas based upon what other people say. So, it can come entirely from
within you, but also from other people. (Maria)
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Probably, it would be something different like the word, different, comes to mind. So,
thinking outside the box …. (Mike)

In summary, in order to define creativity, two science students considered the creative
person when they viewed creativity as a personal expression. One science student utilized
“thinking outside the box” as a way to define creativity. Another student gave emphasis to the
creative process by pointing out that creativity was a nonlinear process and a “sort of ordered
chaos.” Two out of three students referenced the arts and one of these students mentioned that
creativity related to both art and music. All three students referred to a creative product as being
different, new, or unique. These students’ definitions included explanations of the creative
process, creative person, and the creative product but did not offer any direct references to the
creative environment.
Applying creativity in science. Throughout the interview and e-mail questionnaire, the
researcher asked students to disclose their perceptions of the way creativity related to their talent
areas. The science students replied as follows:

Science is a field of study that requires the scientist to ask questions, to try, and often to
fail before coming to any sort of conclusion. Therefore, to be creative is to ask new
questions and conduct research and experiments that seek to answer those questions.
(Allie)
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In science, one is creative when one pushes boundaries and strives for new answers. Not
everything is known, so when a person conceives a new idea or concept they are
“thinking outside the box” and being creative. (Maria)

… because that is what the whole field is about, advancing knowledge, finding new ways
of thinking about things and more evidence to support new ways of thinking and new
patterns of thought. So, without creativity, science really doesn’t have anything to do. It
is just like collecting data. To be creative in science is being able to think of things in
different lights and to form interesting and new hypotheses that can be the focus of
experiments. (Mike)

In summary, all three science students considered that applying creativity in science
referred to asking new questions, making inquiries to seek new information, conducting research,
and finding new answers. Their answers supported that creativity was a big part of the scientific
process.
Creative product. During the interviews, students were asked to discuss their most
recent creative product in their talent area. The information in this section describes the science
students’ viewpoints regarding this topic.
Allie’s most memorable creative opportunity in science occurred while she was interning
at Boehringer Ingelheim Pharmaceuticals, Inc. during the summer of 2007. Her team
concentrated on developing a treatment for hypertension. During her internship, she conducted
Western Blot tests. She acknowledged that her part in the process was “a very small cog in the
huge wheel of the pharmaceutical industry” and that she did not create the product. Allie
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considered this opportunity to be creative because she helped research a treatment that, at the
time, did not have an answer. As she stated, “I felt like I was contributing to this ongoing
process of understanding the human body by decoding very detailed information on all the
various elements, and how through decoding I could figure these things out.”
Maria recognized her biggest creative accomplishment in science was her physics’
experiment on light refraction angles. In her experiment, she tested the angle of refraction using
lasers and Plexiglas. She derived the index of the refraction’s initial angle and the length of the
index medium. She judged her experiment as creative because she did not originate the
experiment from a textbook and had to think for herself. She thought of an idea, a question and
hypothesis, the procedures, and the equation for deriving her data. Her experiment earned her an
optical engineering award at her Regional Science Horizons Competition.
For Mike’s most recent creative product in his talent domain, he wrote a letter for AP
Biology. In his letter, he took a stance for and against stem cell research and supported it with
factual evidence. Mike considered his letter as creative, because he conveyed a unique
perspective on this issue that was not for or against stem cell research but in the middle. In his
letter, he offered suggestions for helping both sides. Mike sent his letter to President George W.
Bush and received a response from the President that he regarded as an indication that his idea
was interesting and different.
In summary, in each circumstance these students were under the direction of their science
teachers or in Allie’s case, a team of researchers. Except for Allie, their teachers gave them the
freedom to develop their own ideas and solutions. All three students recalled gaining extensive
knowledge prior to their actual creations. This is supportive of several researchers’ perspectives,
such as Gardner (1993), that to be creative in a domain an individual needs to have a substantial
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knowledge base of that area. These students’ perceptions of why their products were creative
were based on originality and uniqueness and on an adventure into the unknown.
Creative process. Students were asked to explain the process that they followed when
developing a creative product, in general, and then specifically in their talent area. Allie’s most
creative product concerned her activities during an internship.
Allie usually modeled her ideas from what she already knew worked according to natural
laws and proper scientific methods. She needed to increase her knowledge of the topic. She
stated: “I think the creative process begins with learning …”. You have to first gather the
knowledge and collect the information and then from there you make your own interpretation.”
For her to go through the creative process, she offered her ideal condition: “I need a solid
background knowledge and information upon which to base my ideas. I like to be well-versed in
the material.”
Then, she attempted to change her ideas so they were new and effective, and provided a
personal expression. Interest and curiosity were the “sparks that ignited” her thoughts for her
many different ideas. She began her process by brainstorming possible solutions, which usually
were obtained from consulting various sources, such as using textbooks and bouncing ideas off
her classmates. Using her ideas, input from her peers, and the knowledge that she acquired from
her research, she pieced together a possible solution. Through trial and error, she assessed
various plans of action to obtain a sense of which had the potential to be the most effective.
During this part of her creative process, she consulted with her peers or with a teacher. When
working through the process, she frequently re-consulted her source materials and posed
questions to help refine the problem-solving process. Allie confirmed that she arrived at a
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creative solution when it worked, was original, entailed knew possibilities, and provided a
resolution.
When asked how she went through the creative process for her most creative endeavor in
science, her BI internship, she remarked that she did not initiate the idea. Although she did not
generate the idea, she considered that it was a creative experience because she experimented with
the unknown, contributed to the overall process to better understand blood pressure, helped to
find answers to an important health issue, and observed the research in action.
When Maria started her problem solving process, she recollected that she kept “the end in
mind” and brainstormed ways to get herself there. She thought of the procedure that she would
follow to solve the problem. She generated her ideas from the inspiration of other people and
from information that she already knew about the subject area. She generally built upon her
initial idea. She found that it was important for her to, as she stated, “try and understand what is
new and unknown to me until I have a complete comprehension.” Throughout the process,
Maria recalled that she utilized visualization to imagine the process for each step that she
performed and which step needed to come next. She thought of the most efficient way to
accomplish her goal and of the best way to improve the process. Maria considered that she
arrived at a solution when she was satisfied with her results and believed her outcome could no
longer be improved.
During her interview, she recollected how she went through the process for developing
her science horizon project. The first step that she followed was to determine what she wanted to
do for her experiment. Her idea for the project resulted from her interest in light, especially
refraction angles. Then, she thought of how she was going to test it. She explained that she had
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no previous knowledge of how she would conduct her experiment. She offered the following
explanation:

When I knew I was interested in light, I started looking at other experiments to try to get
ideas for how to test some aspect of light waves. Then what struck me was the index of
refraction and how it's related to how much of light refracts.

She noted that she needed a question, a hypothesis, procedures, and a method of data collection.
None of this was written in a textbook, so she had to be creative. Once she knew what she
specifically wanted to test, she looked at other experiments to get ideas about how to proceed
with her project.
Mike derived his ideas from what interested him and from information that he read on a
topic. Mike explained that his ideas emerged after he became familiar with the information.
Frequently, his ideas would “just come” to him. Mike arranged these ideas together and then put
his “own spin” on them. From his past experiences, if he thought too long about what he wanted
to do, he usually was not pleased with the outcome. When he was not paying attention or he
moved away from what he was attempting to accomplish, he found that his answers materialized
at “random times.” Usually, he generated his ideas from perspectives that were different from
what others observed. Mike considered that certain ideas in science needed to be looked at
differently. When starting the process, he usually read research about the topic and merged
together accumulated facts to look at in different ways.
When asked to describe the process that he pursued for his letter on stem cell research, he
recollected that he wanted “a perspective that was in the middle and would help both sides of this
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issue.” He recalled that he began by “reading sources about stem cell research and looking at
new methods that could avoid the whole problem of killing life.” Through these readings, he
concluded; “I could probably have the opinion that the federal government could support stem
cell research but at the same time not support it by not actually doing the act of killing cells of
human life.” He remembered that he looked at stem cell research in a different way so that the
government viewed his approach on stem cell research in a way that would not cause a “big
issue.”
In summary, science students all offered that they needed to consult various sources to
develop a knowledge base at some point during the creative process. Researchers have
supported that practice, study, knowledge, and well-developed critical thinking skills are
important for people to be creative (Kaufman & Bauer, 2006; Sternberg, 1998). Allie modeled
her ideas from what she knew already worked and then she made changes that would make the
idea new and effective. She consulted with others during the process. Maria recalled
brainstorming ideas and ways to arrive at a solution. Only Maria specifically mentioned a
problem finding situation in her process for her Science Horizon project. She developed the idea
for her project based on her interest. Mike derived his ideas from an interest and previous
knowledge on his topic. Mike discovered that he needed the incubation period discussed by
Wallas (1926). If he moved away from what he was doing, he found that his ideas occurred at
“random times.”
Creative press. When Allie was asked what she needed in the environment to encourage
her to be creative, she recalled that she required both a stimulating environment in which she had
an abundance of resources and a challenge that coaxed and pushed her to make new assertions
and to come up with new ideas. She ascertained that she needed support from a mentor, teacher,
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or peer to guide her through the creative process and to ask questions. In science, she affirmed
that she needed resources, challenges, mentors, and most of all a milieu that permeated a comfort
level that it was allright to make an error so she could learn from her mistakes. According to
Allie, she considered that this was especially true in science because only through trial and error
were results obtained. As she stated, “You need to be comfortable … that failure is ok.” Other
important environmental factors that helped her to be more creative were proper lighting,
opportunities to listen to music and to do more than one activity at a time.
In order for Maria to be creative, she preferred an environment that interested her and
afforded her opportunities for mental relaxation to encourage her to think abstractly. Maria
offered that since other people’s ideas stimulated her own thoughts, she needed other people in
her surroundings so that she could “bounce ideas off of them.” In science, she preferred an
environment that allowed her to understand the topic and a task that helped her to figure out what
she needed to accomplish.
Mike found that having peers to talk with in his environment helped him to generate
ideas. He added that sources, such as the Internet, were additionally important. Because as he
stated, “ideas just pop in my head.” Mike believed that the environment did not have much of an
effect on his creativity. However, Mike did offer that he needed to be given the time to be
creative because he discovered, “creativity strikes like a bolt of lightning.”
In summary for these science students, the conditions needed when these science students
were being creative in their talent area varied. Allie considered resources, challenges, and
mentors along with knowing that it is acceptable to fail necessary in her environment. This same
student recognized a need for certain physical conditions in the environment, such as proper
lighting and music. Maria required an environment that was interesting and provided mental
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relaxation. Mike believed that the environment did not have that much of an effect on his
creativity, but he mentioned that peers, resources, and time helped him to generate ideas. All
three students indicated that other people in the environment were relevant to their increased
creativity.
Learning Styles
Learning best. During the interview process, the researcher directly asked students how
they learned best. Allie believed that she learned best the same way in her talent area as she did
outside of her talent area. First she needed to read, discuss, and listen to a lecture to develop a
“firm grounding in the facts.” Then she used a “hands-on experience,” particularly in science, as
well as opportunities to apply new learning to “a more real life situation” to help her learn
information. Maria confirmed that she learned best inside and outside science through “hands-on
learning.” She also believed that she had a visual preference for learning. She offered that she
disliked learning new information that was presented abstractly. Mike confirmed that he learned
complicated information best through taking notes. He found that this was especially true in
science. If he knew that he could obtain information from a book or other reading material, he
did not pay as much attention to his teachers as when the information was difficult.
In summary, two of the science students made direct references to learning complicated
information through hands-on experiences. The other individual considered note taking
important for him to learn, but it depended on the situation.
Perceptual elements. This section contains the three science students’ scores for the six
perceptual elements and their responses from the interview process. Table 59 displays the
results.
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Table 59
Science Students’ Scores for the Perceptual Elements
Subject
Element

Allie

Maria

Mike

0.0

-50.0

0.0

62.5

50.0

0.0

25.0

0.0

0.0

-12.5

12.5

0.0

0.0

50.0

0.0

62.5

0

0.0

Auditory
Less/More
Visual Picture
Less/More
Visual Word
Less/More
Tactual
Less/More
Kinesthetic
Less/More
Verbal Kinesthetic
Less/More

Note. Key for interpretation of strength of the perceptual element
-100,-87.5,-75
Less preferred

-62.5,-50,-37.5
Less preferred

(strong)

(moderate)

-25,-12.5 0 12.5,25
37.5,50,62.5
It depends
More preferred
(depends on situation)

(moderate)

75,87.5,100
More preferred
(strong)

When asked what helped Allie to retain difficult information, she offered that it was
easier for her to sustain information when it was presented through a lecture style, inclusive of
visuals, such as diagrams and information written on the board. She solidified the facts through
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lecture. She best retained information when she wrote and rewrote her notes and received
diagrams and other visuals of the concepts to reference in the future. She made mental images
and visualized what she was learning, especially in chemistry and other science areas. Allie
needed to make mental images. This was especially true in the sciences, because “of the need to
grasp concepts at the molecular level.” If Allie made a mental image of what she was learning
and then associated it with something more tangible, it became more understandable to her.
Allie also retained information from hands-on experiences, particularly in sciences during a lab.
Hands-on learning gave her an opportunity to apply what she learned to a real life situation. She
summed up her preference for retaining new and difficult information in her statement; “I like to
take notes because the act of writing things out helps me remember. [I also like to] discuss what
I have learned with my peers.”
Her scores of 62.5, indicating moderate preferences for both visual picture and verbal
kinesthetic on the BE, suggested that she utilized these modalities to help her retain new and
complex information. Allie’s score for visual picture supported her need to create mental
images. People, who use visual picture, create images from what is heard, saw, or read to help
them to remember. She supported her need for this style by her comment, “I think it's helpful for
me to make mental images or visualize what I'm learning because I'm generally a pretty visual
person.”
Allie’s preference for verbal kinesthetic meant that she expressed herself to others and
needed to discuss new and complex learning. Her score also indicated that by verbalizing
information, she integrated the information into something meaningful. An individual with this
style tends to ask questions to clarify the meaning.
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For the perceptual elements, Maria reported that she learned best through opportunities
for hands-on experiences, either in science or outside of science. Since she learned best by
doing, she required experiences to do it herself. She also visually needed to see it. When
processing complex information to gain a better understanding, she imagined it by picturing her
thoughts in her mind. In science, she retained information best when using repetition and having
opportunities to write down information. She wrote the new information down to see, as she
stated, “the sequence”.
Maria’s visual picture score of 50 indicated that she had a moderate preference for
retaining information best when she had opportunities to have a visual stimulus. Her responses
during the interview substantiated her score. For instance, her comment that she imagined what
she was learning in her mind represented a need for visual picture. Her other high score of 50 for
the kinesthetic style was not necessarily supported in her responses during the interview. As
indicated by her score of 12.5, her need for tactile involvement to help her retain information
depended on the situation. However, the score of 12.5 moved her closer to the need for hands-on
involvement. Her responses gave additional insight for her need to use small motor skills.
Mike offered that he preferred to see new information on the board. When the teacher
lectured, used diagrams and other visuals, such as a video clip, he retained information. If he
read a textbook and then took notes, he found it more helpful than just hearing or seeing the
information. These methods of learning also assisted him to retain information in his talent area.
In science, note taking seemed to be the most beneficial for retaining new information, but not
necessarily in his other classes, where he found that listening intently was just as helpful. Mike’s
scores of zero for all of these subscales indicated that his perceptual preferences depended on the
situation. His responses gave more insight into his perceptual style preferences.
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In summary, Allie retained information through visual picture and verbal kinesthetic
modes. Maria had a moderate preference for auditory and kinesthetic style. Mike’s score did not
disclose any one preference over another, but his responses indicated that note taking was
helpful.
Psychological elements. The information received from the three science students
concerning the psychological elements are discussed in this section. The scores for these
students for the psychological elements are presented in Table 60.

Table 60
Science Students’ Scores for the Psychological Elements of the BE
Subject
Element

Allie

Maria

Mike

Analytic/Global/Integrated

12.5

-12.5

0.0

Reflective/Impulsive

37.5

37.5

0.0

Note. Key for the science students psychological scores
-100,-87.5,-75
Analytic
Reflective

-62.5,-50,-37.5
Moderate
Moderate

-25,-12.5
0 12.5,25
Integrated
It depends

37.5,50,62.5
Moderate
Moderate

75,87.5,100
Global
Impulsive

Analytic/Global/Integrated. The responses and scores for these three science students
are discussed in the following section. Allie did not consider herself a linear learner or thinker.
She preferred “to lay everything out and to meander her way through the information.” She
attributed her ability to make connections as her strength in science. She constructed these
connections from something that she learned previously to something that she was currently
learning. She then checked how these relationships all came together and contributed to the
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whole. “I'd inquire and ask to gain a better understanding. I think for me it starts with the
understanding.”
Allie’s score on the BE indicated that she was integrated. However, her score of 12.5
was closer to a global than to an analytic processor. Her responses seemed to substantiate this
concept. For instance, she made reference to the importance of understanding the whole and
making connections, which are global characteristics.
For information to be understandable, Maria found that she needed to make analogies and
parallels, to have it explained to her as to why it was important, and to relate the information to
something relevant. If she related new information to herself, it made more sense to her. She
stated, “If it is completely an abstract idea then I can’t even grasp [it] because I have no
understanding of why it's occurring or how relates to me, it's hard for me to understand.” In
science or outside science, she considered that the need to personalize information was important
for her to understand new learning. Maria needed to see the problem solving process as a whole
process with multiple tasks, which served as check points. She thought abstractly and did not
need information to be presented linearly. “I use a lot of visualization to imagine the process and
each step I am taking and which steps will come next.” She tried to isolate the aspects of the
problem that she understood and then she attempted to understand what was new and unknown
to her until she acquired a complete comprehension. She needed to know why a phenomenon
was occurring. Maria found that she began with an overview and then slowly went over every
part so as to understand it as a whole.
Maria’s score of -12.5 indicated that she processed information in an integrated manner.
Her responses supported her score. For instance, her need to know why concepts exist and her
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desire to make analogies is a global trait. On the other hand, taking time to know the information
is an analytic characteristic.
Mike attempted to understand the information first by doing research. He looked for
facts that were supportive of what he was learning in order to make sense of the information and
to see its relevance. With a score of zero on this element, Mike was an integrated processor.
In summary, all three of these science students were integrated processors. They
processed new and difficult information using both analytic and global characteristics as needed.
Reflective/Impulsive. According to Allie, she examined and studied a problem and
searched for specific components that she needed to research and to further understand. She
stated, “I brainstorm potential solutions and weigh the pros and cons of each. I try to predict
what the outcomes and/or consequences of each solution might be.” She narrowed down her
options and assessed the success of the more viable ones before rendering a decision.
Allie’s score of 35.5 indicated that she was a moderate impulsive learner. This score
indicated that she often acted quickly when making decisions and solving problems. It also
meant that she decided without extensive thinking and she relied on her gut feelings. Within her
talent area, her remarks seemed contradictory to the instrument’s measurement of moderate
impulsive behavior.
Maria needed to fully comprehend the problem and she took the time to do so. Her
moderately impulsive score of 37.5 indicated that she may have been quicker to make a decision
than her interview responses indicated.
Mike liked to think for awhile instead of just doing an activity to get it done. He found
that it was more beneficial to think about a more complicated idea than going with a simple
answer. He tried to understand the information first to gain a better meaning of the topic. When
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presented with a new idea, he researched the topic. He stated, “I try to find some of the facts that
[people] claim support this or don't support something to see for myself that something makes
sense.”
With a score of zero, Mike typically renders a decision depending on the situation.
During the interview, his responses appeared to indicate a more reflective style preference.
In summary, Allie’s and Maria’s scores leaned toward an impulsive style preference
when making decisions. Their responses, however, did not give any strong indication that they
were impulsive in their decision making. Mike’s score indicated that his impulsive or reflective
decisions depended on the situation but his responses during the interview were more indicative
of a reflective individual.
Environmental elements. The analysis of the answers by the three science students for
the environmental elements is discussed. Table 61 displays the scores for the environmental
elements for the three science students.
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Table 61
Science Students’ Scores for the Environmental Elements of the BE
Element

Subject
Allie

Maria

Mike

Sound: Quiet/sound

-12.5

50.0

0.0

Light: Low/bright

-25.0

-50.0

0.0

Temperature: warm/cool

-50.0

-37.5

0.0

Seating: Informal/formal

0.0

-12.0

0.0

Note. Key for interpretation of strength of the environmental elements
-100,-87.5,-75
Quiet

-62.5,-50,-37.5
Quiet

Low

-25,-12.5 0 12.5,25
It depends

37.5,50,62.5
Sound

75,87.5,100
Sound

Low

Bright

Bright

Warm

Warm

Cool

Cool

Informal

Informal

Formal

Formal

(strong)

(moderate)

(moderate)

(strong)

During the interview process, Allie mentioned that “ambient sound” helped her to focus
in her talent area but she needed relative quiet outside of the sciences. If she was working alone
at home or at school, she found music helpful. She did not communicate the particular genre of
music that she preferred. She expressed that she needed warmth and lighting that was either
brightly lit or dim.
Her score of -12.5 on the element of sound designated that it depended on the situation if
sound was a factor in her learning environment. Her responses highly supported that her need
for sound depended on the situation. Her temperature score of -50 revealed that she had a
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moderate preference to be warmer rather than cooler when concentrating for an extended period.
Her score of -25 for lighting indicated that she did not have a preference for lighting to be either
bright or soft. She supported her temperature and lighting scores in her responses.
Since Maria could be easily distracted, she mentioned that she did not necessarily need a
quiet place but one that kept her working on the task. Her BE score of 50 for sound indicated
that quiet helped her to focus. She did not refer to other environmental elements.
When Mike was working at home, he preferred to listen to music so as not to be
distracted from his work. Similar to Allie, he did not mention the type of music that he enjoyed.
He preferred working on his bed rather than at a desk. In science class, he sat at the front of the
room but did not necessarily need to sit in the front in other classes. In science, he noticed that
sitting near the front of the classroom stimulated his thinking. At home or at school, he preferred
a warm over cold environment when trying to concentrate. He also favored a well lit room.
Mike’s environmental scores of 0 on the BE did not show any style preferences but indicated that
his preferences depended on the situation in which he was working.
In summary, the science students’ preferences for elements in their environment varied.
Allie and Mike discussed a need for music in certain situations. These same two students also
mentioned a need for warmth to help them concentrate and focus. Dunn, Griggs, and Price’s
(1993) study indicated that their creative science students required sound, low light, and warm
temperatures when learning. Two students exhibited similar needs for sound and warmth. The
other student needed quiet in order to concentrate.
Physiological elements. Similar to the athletes, the science students did not reference
the time of day as a factor in their learning. Therefore, the scores for time of day are not
included in Table 62 displaying information for the three science students interviewed.
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Table 62
Science Students’ Scores for the Physiological Elements of the BE
Element

Subject
Allie

Maria

Mike

87.5

50.0

0.0

50.0

50.0

0.0

Intake
Less/More
Mobility
Less/More

Note. Key for interpretation of strength of the physiological elements
-100,-87.5,-75 -62.5,-50,-37.5
Less need for Less need for
this element
(strong)

-25,-12.5 0 12.5,25
It depends

this element
(moderate)

37.5,50,62.5
More need for

75,87.5,100
More need for

this element

this element

(moderate)

(strong)

Allie worked best when she was snacking and or drinking something. She worked when
she physically moved and was able to get up and change her position. She offered, “If I am
completely sitting, not moving, or eating anything, my mind is more likely to wonder and not
focus on what I am doing.”
Allie’s score of 87.5 for intake revealed that she had a strong preference for this
physiological element. She needed to snack while working on a complex task in order to
concentrate. Her responses during the interview supported this preference. She had a moderate
preference for mobility, indicating a need to be moving around to stay focused. When being
creative or needing something to assist and energize her while working on assignments, mobility
helped her to be more efficient than did staying stationary.
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During the interview process, Maria did not mention a need for intake or mobility.
Maria’s scores of 50 for both intake and mobility indicated that these physiological elements
were helpful for her learning.
Mike needed to move away from what he was doing and he preferred to come back to it
later. He also needed a snack to remain energized. His scores designated that the situation may
have determined the importance of intake or movement if he needed to become energized or
alert.
In summary, Allie had a learning style preference for intake and mobility and her
responses supported a need to snack and move while learning. Maria did not mention intake or
mobility’s affect on her learning but her scores indicated that a need for intake and mobility may
have been relevant. Mike’s scores showed no style preference, but his responses offered an
insight into his perceptions for the physiological elements.
Emotional elements. The emotional elements for the science students were discussed by
these students during the interview process. Table 63 displays their scores for this element.
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Table 63
Science Students’ Scores for Emotional Elements of the BE
Subject
Element

Allie

Maria

Mike

Motivation: Internal/External

-12.5

12.5

0.0

Task Persistence: Single/Multi

-100

75.0

0.0

Conformity

-62.5

0.0

0.0

Structure

-25.0

50

0.0

Note. Key for motivational and task persistence
-100,-87.5,-75
Internal

-62.5,-50,-37.5
Internal

Multi-task

Multi-task

(strong)

(moderate)

-25,-12.5 0 12.5,25 37.5,50,62.5
It depends
External
Single-task
(depends on situation)

(moderate)

75,87.5,100
External
Single-task
(strong)

Key for conformity and structure
-100,-87.5,-75
Less preferred

-62.5,-50,-37.5
Less preferred

(strong)

(moderate)

-25,-12.5 0 12.5,25
37.5,50,62.5
It depends
More preferred
(depends on situation)

(moderate)

75,87.5,100
More preferred
(strong)

Motivational preferences were indicated during Allie’s responses concerning creativity.
She was influenced by both internal and external factors and this may have been why her style
preference for motivation depended on the situation. During the interview process, Allie offered
that she liked to “multi-task.” Her strong task persistence score of -100 supported her perception
of her need to multi-task in order to be most productive. She especially found that this was true

238

when she was creative. She stated: “The more I have going on at once the more creative I tend
to be.” She also was less conforming by completing tasks in the way she thought best. This
behavior was based on her previous experiences.
During the interview process, Maria expressed that she mostly was motivated for internal
reasons. Her score of 12.5 indicated that the situation could influence her motivational
preferences. Maria indicated that she was easily distracted and, therefore, required a place where
she could concentrate on the assigned work. Maria scored a 75 on task persistence, indicating a
strong preference for single task persistence. She supported this style in her responses.
Mike expressed both internal and external motivational factors. His scores of 0 for all of
the emotional elements did not reveal any specific emotional preferences.
In summary, one science student needed to multi-task, whereas another required single
task persistence. The other student’s preference depended on the situation. Interestingly, the
science students made little reference to the emotional elements when interviewed. Dunn,
Griggs, and Price (1993) science students in their study were persistent but whether they were
single or multi-task persistent varied.
Sociological elements. For the sociological elements, the scores for these three science
students are displayed in Table 64.
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Table 64
Science Students’ Sociological Scores for the BE
Subject
Element

Allie

Maria

Mike

0.0

50.0

0.0

37.5

50.0

0.0

25.0

0.0

0.0

-50.0

-50.0

0.0

0.0

0.0

0.0

12.5

-50.0

0.0

Alone
Less/More
Pair
Less/More
Small group
Less/More
Large group
Less/More
Authority
Less/More
Variety
Less/More

Note. Key for interpretation of the scores of the sociological elements
-100,-87.5,-75

-62.5,-50,-37.5

Less preferred

Less preferred

(strong)

(moderate)

-25,- 0
12.5
37.5,50,62.5
12.5
,25
It depends
More preferred
(depends on
situation)
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(moderate)

75,87.5,100
More preferred
(strong)

For the sociological elements, Allie offered that she needed to have an instructor or a peer
in order to ask questions of them. From her score for authority, her need for authority depended
on the situation. She was more productive when working with one person at a time. Allie’s
score of 37.5 showed that she had a moderate preference for working in pairs in her learning
environment. Her score of 25 for working in a small group indicated her style preference was
dependent on the situation. She was less productive in a large group setting.
Maria usually wanted help from others and enjoyed working with other people. Her
score of 50 revealed that she preferred learning alone or with a pair. She worked in a small
group, depending on the situation.
Mike found that he needed “a lot of peers for discussion.” In science lab, he enjoyed
being with others as it alleviated a lot of stress because other people helped with his work. His
scores showed that he had no preference for working alone or with pairs, small groups, or large
groups.
In summary, the BE scores for two of the science students, indicated that the size of the
group influenced their learning. They did not prefer learning in large group venues. One
student’s scores did not indicate a need for any particular group size, but his responses explained
his need for “a lot of peers,” especially in his science labs.
Learning styles and creativity. During the interview process, students were directly
asked by the researcher, “how did your learning styles influence your creativity?” The science
students’ replies are as follows:

I’m not by any means a linear type of worker or thinker. I like to lay everything out
before me (both literally and figuratively) and meander my way through it. For this
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reason, I may not always be the most productive in terms of output per amount of time,
but I am the happiest and most comfortable this way. The more I have going on at once
the more creative I tend to be. (Allie)

I would classify myself as a visual learner, so I use visualization when being creative. I
like to look at the end result, so I almost handicap my creativity because there is only so
many ways you can go about finding, go about coming to an end, so because I like to
look at the end, I sort of reduce the ways in which I can be creative. (Maria)

Since I learn best in a certain way, it would make sense that I am mostly creative when
my learning style is allowed to flourish … a classroom that is well lit, spacious, warm,
and with a fair amount of people in it. (Mike)

In summary, Allie referred to an emotional element, a preference for multi-tasking,
whereas Mike indicated environmental, such as lighting and warmth, and sociological
preferences. Maria indicated a perceptual element, visual picture. Both Allie and Maria made
references to their psychological preferences.
Problem-Solving Styles
Orientation to Change (OC). Synthesis of the coding for VIEW for these three science
students was done by the three dimensions. Scores for the Orientation to Change (OC) are
displayed in Table 65. None of these three science students had a Developer problem-solving
style.
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Table 65
Science Students’ Orientation to Change Scores for VIEW
Subject
Style

Allie

Explorer

50.0

Moderate (One sd above or below

Maria

Mike

66.0

72.0

the Total Sample Mean.)
Developer
Note. Interview sample: n = 9: Mean = 63.7 (sd = 19.75); All science students sampled: n = 35:
Mean = 72.11 (sd = 20.92); n = Total Sample: n = 105, Mean = 67. 61 (sd = 21.28); Total VIEW:
ages 6 – 12 Sample: N = 1111, Mean = 70.00 (sd =18.10)

Allie enjoyed looking at things in novel and different ways. When problem solving, she
viewed a problem from different perspectives and looked at the facts or ideas from a different
angle. It was important for Allie to come up with her own original assertions. She stated; “I
guess looking at things and, not necessarily in the traditional way, and making connections
across different courses or classes, ideologies, during school are my strength and that's how it
pertains to the creative process.” On the OC, Allie’s score of 50 indicated that she had more of
an Explorer style preference. During the interview process, she mentioned that she modeled
ideas off what she knew already worked and she may change them slightly to be “new and
effective.” This last statement seemed more characteristic of a Developer style than an Explorer
style.
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Maria indicated in her responses that she looked at what is different and then she looked
for similarities. She preferred to use what she described as “unique problem solving” to come to
a conclusion. She mentioned that she took creative risks by going “against the agree.” Maria
moderate score of 66 on VIEW’s OC showed that she was more on the Explorer side of the mean
and meant that she may understand the Developer style preference. Her creative risk taking was
indicative of an Explorer style trait.
Mike’s responses supported that he looked at things in different ways and uncommon
ways. He considered himself good at “thinking outside the box” and therefore he looked beyond
what was in front of him. With a score of 72, Mike had a moderate score for the OC and his
score was very close to the mean score for the other 35 science students in this study.
In summary, one science student had an Explorer style, whereas the other two had
moderate scores. Except for Mike, the two other science students scored below the mean for the
total sample of 105 for this study and the mean for the 35 science students in this study.
Manner of Processing (MP). The science students’ scores on VIEW’s Manner of
Processing (MP) dimension are located in Table 66. None of these students had an Internal
problem-solving style when processing.
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Table 66
Science Students’ Manner of Processing Scores for VIEW
Subject
Style

Allie

Maria

External

24.0

22.0

Moderate (One sd above or below

Mike

32.0

the Total Sample Mean.)
Internal
Note. Interview sample: n = 9: Mean = 27.78 (sd = 10.97); All science students sampled: n = 35:
Mean = 34.77 (sd = 9.28); n = Total Sample: n = 105, Mean = 33.12 (sd = 9.31); Total VIEW
ages 6 -12 Sample: N = 1111, Mean = 28.70 (sd = 10.80)

Allie found that working with others when solving problems and being creative was very helpful
but not necessarily in the initial stage of project development. Allie stated:

In the initial stage sometimes you have to look within yourself and come up with your
own conclusions. In a secondary stage, I think that it is extremely beneficial to have a
discussion with someone else or have someone else’s input because they or he or she
might bring a completely different perspective or a completely different angle to
something that you already thought about in-depth. Because they bring that different
angle, it really enhances your understanding of what you're thinking about and what
you're learning. It's so important to get a plurality of opinions and not just have one way
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of looking at things, even if it's the most commonly accepted way. I think it's important
to have a little bit of discussion, a little bit of disagreement over things.

In science or outside of science, Allie believed that working with others was beneficial to
her problem solving. When asked specifically about science, she referred to working with others
during a lab experience where she confirmed that when others have input that the procedure may
be more effective. She offered; “I think that it is extremely beneficial to have a discussion with
someone else or have someone else’s input because they or he or she might bring a completely
different perspective or a completely different angle to something that you already thought about
in depth.” Allie’s VIEW score of 24 on the MP dimension indicated that she preferred an
External style and her responses substantiated that she liked to discuss with others when solving
problems.
Maria found when she was problem solving, especially creatively, that talking to others
stimulated her thoughts. She mentioned that she liked to work with others in order to exchange
ideas and allow others to “trigger” her thoughts for a completely new idea. In science, she
stated:

Well, if they show me a new way to come about a conclusion that's good because
everyone does things differently, especially if there is no set rules, there's no one way to
figure out the answer. So, if we all can compare how we found the answer, we can find
the most efficient way and I can learn for the future.
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Maria’s score of 22 for the MP dimension is indicative of someone who preferred an External
style. Her responses showed external preferences, such as sharing with others, enjoying building
off others’ ideas, and drawing energy from talking and sharing.
Mike referenced science lab activities when he explained his thoughts on working with
others when problem solving and being creative. He considered working with multiple
collaborators as a way to alleviate stress as long as the people in his group were reliable.
According to Mike, having partners was a way to gain more perspectives on the problems.
Outside of science, Mike found that he enjoyed having peers to talk with, to share ideas, and then
to agree on which one sounded the best or was the most logical. Mike’s score of 32 for VIEW’s
MP was a moderate preference. He did reference that he enjoyed discussing ideas with other, but
interestingly he mentioned that it was important that these individuals be reliable. Individuals
who need a trusting relationship before sharing with others show behavior that is indicative of an
internal style preference.
In summary, Allie brainstormed potential solutions by bouncing ideas off of her
classmates to see if anyone else had a better or more efficient way of doing something. Maria
began problem solving by bouncing ideas off others to stimulate her ideas. Mike searched for
ideas not just from himself but from his peers and adults but wanted these individuals to be
reliable. Two students had External style preferences, whereas, the other had a moderate
preference. Their responses gave support to their scores.
Ways of Deciding (WD). VIEW’s Ways of Deciding (WD) scores can be found on
Table 67 for these science students. Allie preferred emphasizing the needs of the task over the
person. The other two science students had a moderate preference indicating that when making
decisions that they did not have a strong preference for considering the person or task.
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Table 67
Science Students’ Ways of Deciding Scores for VIEW
Subject
Style

Allie

Maria

Mike

36

32

Person oriented
Moderate (One sd above or below
the Total Sample Mean.)
Task oriented

42

Note. Interview sample: n = 9: Mean = 33.11; sd = 8.45, All science students sampled: n = 35:
Mean = 39.91, (sd = 9.28); n = Total Sample: n = 105, Mean = 33.88 (sd = 10.29); Total VIEW:
ages 6 -12 sample: N = 1111, Mean = 33.70 (sd = 8.60)

Allie “weighted the pros and cons” of possible solutions to narrow down her options.
She preferred to make her decisions based on which solution were the most viable. Allie’s score
of 42 revealed that she was task-oriented, which indicated that she was prone to consider the
needs of the task over the needs of the person.
Maria based her decisions on the needs of those involved in the situation. For instance,
when spontaneously creating a lesson for her sailing class at camp, she based her decision for
what was in the lesson on the needs of her students. She had a moderate score for the WD.
Maria’s score of 36 is usually considered to be a more moderate preference for the Task style.
When deciding on the best way to solve problem, Mike preferred to make a decision by
getting ideas from others and then agreeing with others on which idea was the best or most
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logical. Mike scored 32 on VIEW’s MP. He was very close to the mean for the group. With a
score of 32, he may have a moderate preference for the Person style.
In summary, one science student indicated that she was mostly concerned about the task
and her score on VIEW’s WD substantiated her perceptions. On the other hand, the other two
students’ decisions making scores were more moderate.
Problem-solving-styles influence on creativity. When specifically asked about how their
problem-solving styles may influence their creative outcomes, the science students did not make
any specific references to any of the six style preferences of VIEW.

Since science is based on facts and theories, my creative problem-solving process is very
compatible with the scientific process. I like to build a foundation of information and
build up from there in my own way. (Allie)

I am able to see the problem-solving process as a whole process with multiple tasks
during it, which are like check points. (Maria)

It does not “help” me to be creative. I can’t make myself act or be creative, rather my
problem-solving style is similar to how I am creative: I wait for solutions to come into
my head just as I wait to be creative. By thinking about certain ideas or issues in science,
I just come up with ideas or solutions which seem to be outside the box; things that others
may not think of. (Mike)
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Visual Arts
Creativity
The Creative Person. Table 68 contains the TTCT Verbal and Table 69 displays TTCT
Figural scores for these students recognized for their talent in the visual arts.

Table 68
Visual Arts Students’ Subscale Scores and Average Score for the Torrance Tests of Creative
Thinking, Verbal Form
Subject

Fluency

Flexibility

Originality

Average Score

Delia

111

114

119

115

Katrina

101

107

120

109

Sasha

141

135

148

142

Note. The TTCT Verbal average score was used to determine the students’ participation in the
qualitative part of this study.
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Table 69
Visual Arts Students’ Subscale Scores and Average Score for the Torrance Tests of Creative
Thinking, Figural Form

Subject

Fluency

Originality Abstractness Elaboration
of Title

Resistance to

Average

premature

Score

closure
Delia

124

122

138

141

126

130

Katrina

147

133

138

126

147

138

Sasha

106

135

120

120

114

119

Note. The TTCT Figural average score was used to determine the students’ participation in the
qualitative part of this study.

Delia. Delia was a junior at a suburban high school in the Northeast at the time of her
interview. She received a score of 130 for the TTCT Figural B test and 115 for the TTCT Verbal
B test. Her Studio Art II teacher gave her an 80 out of 84 points on the Participant Nomination
Form for the Visual Arts (See Appendix C). Delia has a passion for art and states that she has
been drawing “obsessively so” since kindergarten. She was involved in the visual arts because
she found it interesting to look at things in different ways.
During the summers, Delia attended the School of Visual Arts in New York City. In
addition, she was a student at the Seisen International School in Tokyo, Japan were she displayed
her art in the Seisen art show. While in Japan, she won first place at the Kanto Plain Art
Competition. At her high school, she received an Excellency in Japanese as well as an
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Achievement in Art. Delia has been accepted for admissions to both the University of St.
Andrews in Scotland and McGill University. She decided to attend St. Andrews.
Delia described her creative strength, as her ability “to capitalize on a mistake on an art
piece and to adapt and twist it to make the piece better.” She considered that her persistence to
never give up was an additional strength. She applied her creative thinking abilities in the visual
arts to think about things differently and to bring other subjects outside of her talent area into her
work.
When asked to explain how she viewed herself as a creative person, she referred to two
criteria that she considered made her creative. One criterion was that she thought about things in
uncharacteristic ways. She considered the other criterion to be making unusual connections. In
the visual arts, she judged herself as creative because she combined different art styles with her
own or changed other artists’ style.
When asked how she personally applied creativity in her talent area, Delia remarked that
she liked to “think outside of the box.” She also drew in ideas from other areas outside of the
visual arts to influence her creativity by “twisting different ideas together to make something
totally unique.” To substantiate her belief about her creativity, Delia described how she applied
mythology to her art pieces to make them her own and then stated, “It sort of adds a little secret
about me by adding what no one else does.”
When asked how her artistic talent facilitated her creativity in other areas, she conveyed
that the visual arts expanded her thoughts and viewpoints in different ways. She gave the
following response:
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I think just having to be more flexible and think about what you're doing more in the
visual arts has helped me. I guess the visual arts help me to look at things from more of
an unbiased view. Because I take in different sides and different views, I think of the
situation in a different way to come to a different conclusion.

When Delia was asked to describe what motivated her to be creative, she referenced the
enjoyment that she received from approaching what she accomplished in a different manner so as
not to have others view her as noncreative. She emphasized that she was very competitive and
consequently, she worked hard to achieve her best. Her competitive behaviors stimulated her
creativity. She indicated that creativity made her feel happy because of the pride that she
experienced for thinking of something innovative. When she was creative, she felt freer and
more relaxed than when she was not being creative.
Katrina. When interviewed for this study, Katrina was a senior at a suburban high school
in the Northeast. Katrina scored 138 on her TTCT Figural B form and 109 on the TTCT Verbal
B form. In addition, Katrina was given 84 out of a possible 84 points on the nomination form
from three of her art teachers; her Studio Art I, Ceramic Design I, and her Photo teachers.
Katrina is attending Tufts University and majoring in biopsychology. Katrina was involved in
the visual arts because she found it enjoyable and it acted as an outlet for her.
During the summer prior to her senior year in high school, she attended the School of
Visual Arts (SVA) in New York City. After winning a scholarship for full tuition for Saturday
classes at SVA for the 2007 and 2008 school year, she continued attending the program during
her senior year. She showed her art work at the Katonah Museum of Art’s Young Artists’
Exhibition and she participated in the Student Docent Program at the Aldrich Contemporary Art
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Museum. Her accomplishments in art and in academics included Excellence in the Visual Arts,
Excellence in Ceramic Design, Excellence in American Government and Politics, second place
in the New England Math League, and Achievement in English Honors.
According to Katrina, she derived her creative ability from her talent in the visual arts.
She considered her application of creativity to attack problems in an unusual way as one of her
creative strengths in her talent area. As she stated, “I approach art from many different paths and
look at it not only from a creative/artistic point of view but as a scientist, mathematician, and
psychologist as well.”
When asked how she was creative, she responded that she looked at things differently
and used her own point of view. In the visual arts, Katrina found that she always intertwined a
part of herself into her art work to make it unique. To explain her personal creativity in the
visual arts, she discussed a self-portrait that she developed for her summer program at the School
of Visual Arts. In this piece, she utilized two hands to express aspects of her life. Each part of
the hands represented Katrina in some way.
When asked to explain how she applied creativity in her art work, she answered that it
was in the way that she interpreted her art work. She specifically attempted to view her projects
differently than what would be expected.
Katrina perceived that the visual arts developed her creativity because it expanded her
view of the world around her and forced her to look at problems in ways that she may not
otherwise have observed. She considered her AP art class as one of her most difficult AP classes
because she had to be so self-driven. She stated:
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In AP art you have to be able to think for yourself and think on your feet and to create
ideas out of nothing. I think having that ability to be an individual and to develop ideas
and to look at things in different ways helps in all aspects of life.

Katrina’s main motivational reason for being creative was that she discovered that
creativity helped her to better understand herself. When she was creative, she felt as though she
was a “whole person.” She explained, “It’s kind of a reassurance of who I am and who I can be.
It’s just a real good feeling.”
Sasha. When interviewed for this study, Sasha was a senior at a public high school in an
affluent district. Her scores on the TTCT were 119 on the Figural B and 142 on the Verbal B
form. On the Participant Nomination Form, she received 72 out of 84 points from her art
teacher. Besides the visual arts, she actively was involved in the performing arts. She
participated in the visual arts because it became a tangible creative outlet for her creative energy.
According to Sasha the visual arts afforded her enjoyment because they included a process of
problem solving toward a finished product, To Sasha, these creative outcomes were proof “of the
hard work and thinking that I put into it.” She is currently attending Hobart and William Smith
and is majoring in writing and rhetoric and dance.
Sasha’s awards and recognitions included those received both in and out of her school.
Out of school, she earned a Secondary School Principals Scholar Leader Award, Boards of
Education Leadership Award in her state, and she was a Jazz Dance World Congress finalist. At
her high school, she achieved Excellence in AP English, Achievement in Art Foundations, and
Achievement in Psychology. From her high school, she received the Student Government
Scholarship and an Achievement in Leadership award.
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Sasha considered that one of her creative strengths was her good spatial awareness in
terms of balance. She said that another creative strength was that she did not judge her work
until she related to the medium in which she was working. By not judging her work too soon,
she allowed her ideas to be actualized. When asked how she used her creative abilities
specifically in the visual arts, she commented:

I allow myself time to mull over the issue and try different things. I am not afraid to run
with a creative idea, even if it seems crazy, and slap some paint down on the canvas. I
trust my creativity enough to do this, and I trust my creative objectivity enough to reenter
the painting to self-edit.

When asked how she is creative, Sasha indicated that her creativity was in her problem
solving skills and in her approach to never be bored. She wrote in her journal every night so as
to transcend some of her creative energy. She stated, “All day long I feel that I have things that I
want to do and create.” She viewed herself as creative because she separated what she knew
from what she was seeing from the lines and shapes that she chose to represent on paper.
When asked to describe how she applied creativity in her talent area, Sasha offered that
she utilized a “fusion of elements from my life experiences, ideas I have, and the inspiration of
other artists to produce something completely different using artistic mediums.”
When asked what motivated her to be creative, Sasha stated that creativity gave her an
outlet to relieve her tension and an opportunity to express her personality. She received pleasure
from the feelings that she acquired when going through the journey of developing a piece of art.
She commented; “Time seems to stand still when I am immersed in the project. When I am
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creative in art class, I feel like such a free spirit full of unknown potential.” Once she completed
a creative project, she felt completely relaxed. Creativity allowed her to express her personality
and afforded her feelings of self-sufficiency, satisfaction, and fulfillment.
Defining creativity. Similar to the athletes and science students, except for Sasha, the
visual arts students did not reference their talent area within the context of their definitions.
When asked; “What is the first thought that comes to mind when you hear the word creative?”
the visual arts students responded:

I guess something interesting and different and not bland. I don’t see creativity as just
art. I view it more as the way that you think. It is the way you write or way that you speak
or how you think. (Delia)

Forming unique ideas about old things, I guess. (Katrina)

Creativity to me is the way everyone thinks personally and how they use those thoughts
to create some sort of art form or think outside the box.
It's something that is unique to everyone. It’s just people's personal way of thinking.
(Sasha)

When defining creativity, one student included the creative person by referring to it as an
individual’s personal way of thinking. Another student referenced the creative product as
interesting and different, while the third considered the product as unique. Furthermore, while
one student specifically referenced the creative product in relationship to art, another student
considered the creative product not just art. All three visual arts students clearly characterized
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the creative process in their definitions. Delia’s definition included how people apply their
thoughts in order to be creative. Katrina referenced the creative process as developing unique
designs. Sasha offered how people utilize their thoughts and think outside of the box. Similar to
the athletes and the science students, none of their definitions directly referenced the creative
environment.
Applying creativity in the visual arts. The use of creativity in visual arts was described
by the visual arts students as:

Creativity is looking at a situation in a new light. A different way people think to get a
reaction in some way. In the visual arts, you want someone to react. You do not want
them to be apathetic and say, oh well. You want them to be disgusted, excited, or callus.
I think that when people get that kind of reaction from their art, then they are doing
something creative. (Delia)

It's so much a part of the visual arts. There are a number of people that don't use that
much creativity because they are very traditional in their art. Although they come up
with beautiful pieces, a lot of the times it's boring. It's not mentally stimulating and it's
all been done before. Being creative is because with art, you can say anything that you
want with the picture basically. To be able to take an idea that you have and put into
imagery for other people to see and interpret and hopefully to understand is something
that is an essential part of the visual arts. (Katrina)
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In the visual arts, it is the basis of the whole thing. You can just sort of do whatever
creatively flows from your mind and whatever you choose to see on the paper. (Sasha)

In summary, Katrina and Sasha considered that creativity was very much a part of their
talent domain. Delia believed that the creative part of art was for the artists to display a different
way of thinking in order to have someone react to the art piece. Katrina wanted a piece of art to
be mentally stimulating to allow the observer to interpret the work. Both Katrina and Sasha
viewed it as allowing for freedom of expression.
Creative product. During the interview process, the researcher asked the visual arts
students to describe their most recent creative product in their talent area. Two students
explained art projects that they did during the summer at the School of Visual Arts (SVA) in
New York City, whereas, the other described an art piece that she did for her own enjoyment.
Delia’s most recent creative product was her concentration piece that she designed at
SVA. For this product, she decided to illustrate a nursery rhyme, Peter, Peter, Pumpkin Eater,
through the modality of drawing. She attempted to portray this nursery rhyme in the way that
she believed was the original intent when it was first written. She depicted the rhyme with a
gory meaning because she believed that originally, most nursery rhymes were designed to scare
people. By placing the wife’s head in the pumpkin, Delia felt that she thought of a different way
to represent the rhyme as compared to other people. She believed that by putting her own twist
into the art piece, she personalized it and made it her own.
Katrina considered her most creative product to be an art piece that she designed for an
assignment for her portfolio development at SVA. She drew a still life from what she considered
“an unusual perspective.” Since she was very intrigued with hands, Katrina utilized them for this
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assignment. She portrayed her art piece as a toilet bowl with hands appearing to climb out of it.
She had previously drawn toilet bowls for her other art pieces, but by introducing the hands, she
now made it unique and a portrayal of her own personal interests. By applying what she referred
to as “perspective in a different sense,” she developed her still life in a manner that she said was
“not typical” for the assignment. In Katrina’s viewpoint, she made a creative product because
she utilized her own perception and portrayed it from “a weird angle.”
Sasha considered her most recent creative product in the visual arts occurred when she
developed a découpage for her own pleasure. For this creative piece, she utilized a box, in which
she placed materials from magazines, newspapers, and mirror fragments. According to Sasha,
she made a creative product because she did not look at the materials at “face value” but
searched for what these items could become. Thus, her creativity blossomed from what had
previously been created by others. She explained; “… it was looking beyond into something that
it could become.”
In summary, all of these visual arts students’ products were developed for a purpose.
Purpose was one of Russ’s (1993) criteria for a creative product for youth. It was considered to
be important by other creative researchers, such as Martindale (1989) and Amabile (1996). Two
of the visual arts student developed their creative products for assignments outside of school and
the other art student created her product on her own specifically for her own enjoyment. Delia
considered her art piece creative because she thought about it from a new perspective by using
different combinations. She put her own twist on her product to make it her own. Katrina made
new connections and portrayed her art work from a new perspective and additionally
personalized it. Sasha looked at her materials differently than what they were intended. All of
these visual arts students developed products to reflect novelty, usefulness, and helpfulness to
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their situation. All of their pieces were developed from personal connections that captured their
interest.
Creative process. During the interview, the visual arts students were asked to describe
how they worked through the process when being creative. In another question, they were asked
to specifically explain the process that they followed when developing their most recent creative
outcome.
Delia generated her ideas by thinking about a variety of possibilities until a connection
“popped” into her head. This association became her “train of thought.” Next, she thought of
anything from her “knowledge bank” that related to the topic. During this part of her process,
she searched for references that she already saw or did and connected this information to help
solve the problem. After this previous step, she examined the problem from a different angle.
She stated, “I try to think outside the box.” She then selected the ideas that appeared to be the
most feasible and then developed these ideas until they became the solution to her problem.
Delia found satisfaction with her creative solution if it worked and was different than the
conventional approach.
For her most creative product, Peter, Peter, Pumpkin Eater art piece, she knew that she
wanted to interpret a rhyme and she did not want her interpretation to be in the traditional way.
Before making a selection, she researched nursery rhymes. She remembered that once she
selected the rhyme that she intended to use, she looked at each line in different ways. She took
the rhyme apart line by line, read each line separately, and positioned the lines back together.
For her next step, she scrutinized her different ideas to establish how she would symbolize the
rhyme through a medium that best represented her picture. After she completed this part of her
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decision making process, she selected what aspect of the drawing that she specifically wanted to
emphasize to represent her interpretation.
Katrina explained that her ideas usually came to her from drawings from her past
experiences. She then “twisted” her ideas to fit the current problem. In her head, she thought of
the different solutions, negated those not doable, and assimilated the ones that she considered
worth pursuing. After selecting the more viable possibilities, she then explored her ideas. She
deemed that she arrived at a solution if it worked. If the solution did not work, she tried again.
Katrina described how she worked through the process for her creative product from the
time that she was given the assignment until it was completed. She recollected that at first she
did not want to do the assignment. Therefore, she attempted to think of ways that made the
assignment unique, more her own, and interesting. Then, she thought of art projects that she
previously completed and that she enjoyed. Once she decided on which previous drawing she
had the most fun doing, she began her drawing. As she worked through the development of her
drawing, she concentrated on what she could incorporate to invoke emotion from the viewer and
on what she needed to do to make it unique and interesting. She continued with this process
until she completed her art piece.
Sasha generated her inspirations for her creative products from observing the people
around her. By watching other people and encountering something that “spark[ed] an idea,” she
discovered what she wanted to create. At times, she emulated the styles of other artists. She
examined her work from different angles. Usually, she “jump[ed] right into what she [was]
doing.” She did not plan out her steps because she felt that defeated the purpose of creativity.
Sasha discovered that she produced the best results when “springing from spontaneity,” and
when having “free reign.” She did not try to limit herself and second guess her ideas. When
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Sasha arrived at a creative solution, she just knew. It was “intuitive.” If she made a mistake
when working through the process, she stepped back and questioned herself by asking, “How can
I make this mistake become part of my solution?” If Sasha became frustrated, she stepped away
and did not force her ideas. If she reached a point in her artwork when she liked what she saw
and the outcome “struck a balance between complexity and simplicity,” she stopped. It was
important that the project answered all the questions that she originally posed. Sasha thought of
her art as never being finished. Therefore, if another idea nagged at her, she came back to an art
piece many times.
For her collage, she described how she generated her idea. She offered, “I am usually
struck by creativity in the sense when I least expect it.” For this collage, she remembered that
she previously gathered newspaper and magazine clippings and pieces of mirror fragments
during times that she described were “initial bursts of creative energy.” After time elapsed since
these initial bursts, she started to recognize a theme running through the clippings and mirror
fragments. She formed an image in her mind of what she thought these items could become and
how each piece could be arranged in her art piece. Finally, through the use of découpage, she
assembled the pieces together to create what she considered her most recent creative product.
In summary, these visual arts students indicated that they followed a process when being
creative. Delia generated her ideas from what usually “popped” into her head and used her
knowledge bank to discover connections. She selected an idea that appeared to be the most
feasible. When she arrived at a creative solution, she wanted it to be different and usable.
Katrina utilized previous knowledge when developing her ideas. Similar to Delia, she
considered the solution that was worth pursuing. Katrina searched for what made her product
unique and interesting. Sasha looked at works of others to find something that “sparked” her
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interest. Sasha believed her best ideas sprung from spontaneity. When working through the
process, she checked for emerging themes. If she became frustrated with her art piece, she
would walk away from it. She described Wallas’s incubation period when she allowed time to
elapse in which she started to recognize themes.
Interestingly, Katrina and Delia’s explanations of their process had more similarities than
differences. They had been involved in the visual arts longer than Sasha and had received
several years of formal instruction. Although ideas may “pop” into Delia’s head, Katrina and
she utilized their past work to help them generate their new ideas, whereas, Sasha depended
more on others to spark her thoughts. Sasha perceived her process as more spontaneous than did
Delia and Katrina, who both approached the creative process more systematically. Sasha
considered her different steps in her process intuitive, whereas, Delia and Katrina offered a
process that indicated that they thought about each step. The creative process of these students
seemed to mirror the conclusions of researchers, such as Csikszentmihalyi & Getzels (1971),
Kay (1991), and Rostan (1994) that possible differences existed in the creative process based on
expertise and the task.
Creative press. Delia found that she needed appropriate resources to be creative. She
added that she needed other people interested in art in her environment to discuss what she was
doing and to stimulate her thoughts.
Katrina expressed that she did not need much in her environment to be creative. “I'll
work in any medium on anything anywhere. There isn’t much I need in order to draw and create
works of art.” She mentioned one exception; she needed opportunities to, as she stated; “allow
my mind to wander freely.”
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Sasha required comfort and privacy to be creative. She offered, “I don’t like to have
someone looking over my shoulder as I’m working.” She additionally needed to be surrounded
“by potential materials.” She found that she needed time to get “into the zone” and wanted an
environment where a “time crunch” was not imposed. A stress-free environment was important
to her.
In summary, two students required necessary and abundant materials in their environment
to be creative. Delia required other people, whereas Sasha preferred privacy. Delia supported
Vygosty (1976) with her need for social interactions. One student needed an environment that
allowed her mind to run freely. Another student wanted time to get into “her zone.” Katrina’s
and Sasha’s explanations of their needed social factors in the environment aligned with
references from Amabile (1989) and Rogers (1954) regarding the freedom of having control over
one’s work. Their psychologically safe environment allowed for their freedom of expression.
Sasha referred to being in a zone and described Csikszentmihalyi’s (1990) flow experience.
Learning Styles
Learning best. Delia learned best when she had opportunities to see an amazing piece of
art. Delia also learned best under competitive circumstances. Outside of the visual arts, she
preferred to take notes and go to outside sources to learn more about what she was learning.
Katrina believed that she learned in multiple ways. She found that she needed
opportunities to explore what she was learning. She talked to other people and brainstormed
ideas with them. She offered that conversations helped something to just “click in my mind.”
Outside of the visual arts, Katrina learned best from discussions. As she stated, “If I'm talking
about something and if I'm actively thinking about a topic, I'll remember it.” Taking notes did
not help her.
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Sasha believed that she was an auditory leaner. She needed her art teachers to be talking
so that she could listen. She preferred lectures. She learned best independently in the visual arts.
When learning something, she went through the information in her head. Outside of the visual
arts, she did not learn well with lecture. She needed to see the information in writing or in a
diagram. She found herself thinking in pictures. As she stated: “If someone told me that we had
a snow day, I wouldn’t make a mental list of all the things I wanted to do that day, but I would
envision it, like a snapshot of reading a book or sledding.”
In summary, one student learned best when having opportunities to view amazing art
pieces. Katrina needed discussions with others and Sasha felt most of her learning occurred
through lecture. Their BE scores substantiated their perceptions of how they learned best as
indicated in the sections that follow.
Perceptual elements. The scores for the three visual arts students interviewed are
located in Table 70. These students varied in their perceptual strengths.
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Table 70
Visual Arts Students’ Scores for the Perceptual Elements of the BE
Element

Subject
Delia

Katrina

Sasha

0.0

-50.0

50.0

87.5

75.0

-37.5

Less/More

50.0

-37.5

25.0

Less/More

62.5

50.0

0.0

-12.5

75.0

-37.5

62.5

75.0

25.0

Auditory
Less/More
Visual Picture
Less/More
Visual Word

Tactual

Kinesthetic
Less/More
Verbal Kinesthetic
Less/More

Note: Key for interpretation of strength of the perceptual element
-100,-87.5,-75
Less preferred

-62.5,-50,-37.5
Less preferred

(strong)

(moderate)

-25,-12.5 0 12.5,25
37.5,50,62.5
It depends
More preferred
(depends on situation)

(moderate)

75,87.5,100
More preferred
(strong)

In the visual arts, Delia discovered that seeing something that she really liked helped her
to retain information. She frequently kept these visual imprints for later usage. Outside the
visual arts, she needed “to take notes over and over again.” She sometimes rewrote her notes in
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her own words. Additionally, she offered, “In other areas, I usually prefer to experience
stimulations all together like doing something about it, drawing it, writing about it, and then
speaking about it.”
She had a very strong preference with a score of 87.5 for visual picture and a moderate
preference with her score of 50 for visual word for retaining new information. Her responses
were supportive of her visual picture and visual word score on the BE. During the interview she
stated; “It is easier in the visual arts because I am a more visual person.” Her moderately high
tactual score of 62.5 was also in a range that supported her need to take notes, write, and draw
which is typical of a tactual style. Her score of 62.5 for the verbal kinesthetic element indicated
that she utilized speaking to retain information.
Katrina offered; “… I am such a tactile person.” Although she stated that she utilized
“multiple ways” to learn, she claimed that she retained information best in the visual arts through
visual representation. Outside of the visual arts, Katrina maintained that she learned best through
discussion. She commented; “… if I'm talking about something, if I'm actively thinking about a
topic, I'll remember it.”
Katrina’ scores on the BE for the perceptual elements were very supportive of her
comment about learning in “multiple ways.” Her overall perceptual scores indicated that she
preferred to retain information through most modalities. Her scores of 75 on visual picture,
kinesthetic, and verbal kinesthetic showed a strong preference for these styles and her score of 50
on the tactual modality indicated that she learned through tactile methods.
Sasha usually needed to have information verbally articulated to her and then she
translated the information into images in her head. She explained, “I have to hear the words in
sentence form and then I have to turn them around into note form in my notebook, processing the
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information in my own words by doing so.” She also confirmed that she needed verbal feedback
when learning new information. Outside of her talent area, she found that she liked “to hear
information verbally as opposed to only visually on the board.”
Her BE scores for the perceptual elements indicated that she was more responsive to an
auditory delivery of information. She substantiated this need in her interview with her statement;
“I think that I am an auditory leaner. I need [teachers] to speak …”
In summary, the perceptual styles for the visual arts students varied. Samantha scored
highest for the auditory modality and she strongly articulated this style preference. Katrina
recognized that she learned in multiple ways. Her BE scores substantiated her perceptions.
Delia preferred a visual picture preference and her observations of her perceptual strengths were
reiterated in her scores. Two out of three art students preferred visual picture, tactual, and verbal
kinesthetic; whereas the other student confirmed a need for a mostly auditory style. These three
visual arts students showed similar perceptual preferences to the highly creative art students in
the study by Dunn, Griggs, and Price (1993). In the latter case, highly creative art students
preferred tactual, visual, auditory, and multiple-modalities.
Psychological elements. The visual artists’ scores are located in Table 71. None of
these visual arts students indicated a strong preference for analytic processing or reflective
decision-making.
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Table 71
Visual Arts Students’ Scores for the Psychological Elements of the BE
Element

Subject
Delia

Katrina

Sasha

Analytic/Integrated/Global

0.0

25.0

37.5

Reflective/It depends/Impulsive

37.5

12.5

25.0

Note: Key for interpretation of psychological scores
-100,-87.5,-75
Analytic

-62.5,-50,-37.5
Analytic

-25,-12.5
0 12.5,25
Integrated

37.5,50,62.5
Global

75,87.5,100
Global

(strong)

(moderate)

(processes: both styles)

(moderate)

(strong)

Reflective

Reflective

It depends

Impulsive

Impulsive

(strong)

(moderate)

(depends on situation)

(moderate)

(strong)

Analytic/global/integrated. Delia processed new and complex knowledge by gathering
information and then looking for relationships. She conferred with others. She connected to
what she had learned in the past and read as much as she could about what she was learning. She
liked to look at the information she gleaned from these readings in different ways. Making these
connections in different ways helped her learning. She stated: “I feel like I have to learn
everything about whatever I am doing. For example, if I am doing an art piece influenced by
Klimt, I have to go look him up, read about his life, and look at all his artwork.”
Delia’s score of zero for the analytic/global/integrated element showed that she was an
integrated processor of information. Her explanations supported her utilization of both global
and analytic tendencies. For instance, she appeared analytic when she wanted to know
everything about what she was learning and took the time to find out everything about it. She
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processed information globally when she made connections to previous learning to assist her in
understanding new information.
Katrina discussed ideas with other people to make connections with their thoughts and
then related these ideas to her own life. She preferred to understand new and difficult
information fully before she proceeded to take action. She needed to visualize the project as a
whole and see all the different aspects that needed to be finished, as indicated by the following
response:

First, I gather information with my sensory receptors. Then my attention activates on
what aspects of my environment I find most crucial. Then I process this information
through previous concepts and compare them to my new environment. I end up with a
complete picture and that is how I process information.

Katrina had an integrated score for the analytic/global element, but the score’s range was
toward a global style. Her comments in the interview suggested a more global processor, such as
wanting to understand the whole and listening to other people to make connections to her own
life.
Sasha maintained that it was important that she worked alone. Also, she had a very
strategic process that she went through. To comprehend a new concept, she needed to
understand it by “playing around with it” and finding out how it applied to her. She stated, “I
think about any personal connection that I may have with the problem.” She wanted full
knowledge and complete control.

271

Sasha’s score of 37.5 indicated that she was a moderate global processor. Her preference
for working alone showed a more analytic style. By needing to know the relevance of what she
learned, she referenced a more global trait.
In summary, two of the visual artists were integrated learners. The other was a moderate
global processor. The two integrated learners found it was important to make connections either
through previous work as offered by Delia or by discussing with others as mentioned by Katrina.
All three students sought out whatever that they needed to gain a greater knowledge of the
information.
Reflective/impulsive. When approaching something new, Delia liked to take time to
learn as much as possible about it. She preferred to think of what she learned previously and
studied more about a topic that she did not really understand. She wanted to take time to look at
what she was learning in different ways. Her score on the BE of 37.5 showed that she was
moderately impulsive.
When she was learning in the visual arts Katrina liked to “explore different options.” She
stated, “I run through my head what are the different possible solutions, weigh out which ones
are worth pursuing, and then follow them to see if they are successful.” She enjoyed the process
more than the finished project. However, Katrina liked to “dive right” in when she encountered
something challenging or new in the visual arts or in her other classes. Her score of 12 indicated
that her decision making depended on the situation. She supported her score in her responses.
Sasha usually researched new methods that she was learning in the visual arts. She
needed “to sit on the information for a while and proceed with caution, experimenting with
various ideas before committing to any one thing.” Once she felt comfortable and confident with
new information, she proceeded. She took time inside and outside the visual arts to think
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through what she had to do. However, “If it's something new that I'm excited about, I just try to
plunge right in and not get caught up in thinking too much.” Her BE scores indicated that her
decision making depended on the situation. She reiterated this in her responses during the
interview. She typically proceeded with caution unless the information was exciting, in which
case she may “plunge” quickly into it without too much thinking.
In summary, Delia’s score indicated that she was moderately impulsive. The other two
students’ scores showed that it depended on the situation how they rendered a decision.
Environmental elements. Table 72 contains the visual artists’ scores for the
environmental elements. During the interview process, these three visual arts students
mentioned only a few of the environmental elements.
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Table 72
Visual Arts Students’ Scores for the Environmental Elements of the BE
Element

Subject
Delia

Kate

Sasha

Sound: Quiet/sound

-62.5

-75

50

Light: Low/bright

-100.0

50

-100

Temperature: Warm/cold

-12.5

50

-62.5

Seating: Informal/Formal

-50.0

-50

-62.5

Note. Key for interpretation of strength of the environmental elements
-100,-87.5,-75
Quiet

-62.5,-50,-37.5
Quiet

Low

-25,-12.5 0 12.5,25
It depends

37.5,50,62.5
Sound

75,87.5,100
Sound

Low

Bright

Bright

Warm

Warm

Cool

Cool

Informal

Informal

Formal

Formal

(strong)

(moderate)

(moderate)

(strong)

When learning in the visual arts, Delia did not mind noise from her friends, whereas,
outside of her talent area, she preferred to be alone in a very quiet area or in a very loud and busy
area in order to focus. She referred to the very loud noise as “white noise.”
With a score of -.62.5 for sound, she had a strong preference for quiet when concentrating
and focusing. She did not reference any other environmental elements during the creative
process but her scores showed a strong score for dim lighting.
Katrina enjoyed art so much that she offered that she needed nothing in particular to
focus her energies. Her scores on the BE revealed a different perspective, such as a moderate

274

preference for bright light, cool temperatures, and informal seating. She had a strong preference
for quiet.
Sasha mentioned that in the visual arts that she enjoyed music to help her focus but she
preferred quiet in other subject areas. She needed to be relaxed when doing school work and
found sitting or lying on the floor helped. When she started a new school project, she preferred
to just sit in the quiet and allow her brain “to puzzle everything out.” She needed a “sense of
solitude” to focus in any learning situation. “A quiet space is very important, and I need to feel
relaxed and comfortable.” Her moderate score on the BE for sound and seating substantiated her
comment during the interview process.
In summary, although the visual arts students had moderate to strong preferences for the
environmental elements, they mentioned only a few. Their need for informal seating seemed to
be their common environmental element. Two students preferred dim lighting. All three
preferred informal seating. In the Dunn, Griggs, and Price (1993) study, the creative visual arts
student scored higher on bright light and informal seating.
Physiological elements. None of these visual arts students mentioned the importance of
time of day during their interviews. Scores for the three visual arts students are displayed in
Table 73.
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Table 73
Visual Arts Students’ Scores for the Physiological Elements of the BE
Element

Subject
Delia

Katrina

Sasha

25.0

50.0

50.0

37.5

50.0

-37.5

Intake
Less/More
Mobility
Less/More

Note: Key for interpretation of strength of the physiological elements
-100,-87.5,-75 -62.5,-50,-37.5
Less need for Less need for
this element
(strong)

-25,-12.5 0 12.5,25
It depends

this element

37.5,50,62.5
More need for

75,87.5,100
More need for

this element

this element

(moderate)

(moderate)

(strong)

None of the visual arts students mentioned a need to snack when learning. Their BE
scores for intake specified that Katrina and Sasha each had a moderate need to snack, whereas
Delia may need to snack in certain situations.
Sasha mentioned during the interview that she preferred movement. She offered, “I have
trouble just sitting and working. I also move around a lot.” Her moderate score for less mobility
did not support her perception that she needed to move in order to stay energized.
In summary, these visual arts students’ references to the physiological elements were
minimal. None mentioned the time of day during their interviews.
Emotional elements. Table 74 contains the visual arts scores for these learning style
preferences.
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Table 74
Visual Arts Students’ Scores for the Emotional Elements of the BE
Subject
Element

Delia

Katrina

Sasha

Motivation: Internal/External

12.5

0.0

12.5

Single/Multi

25.0

12.5

25.0

Conformity

-37.5

-50.0

-37.5

0.0

-37.5

0.0

Task persistence:

Structure

Note. Key for interpretation of strength of the emotional elements
Key for motivational and task persistence
-100,-87.5,-75 -62.5,-50,-37.5
Internal
Internal
Multi-task
(strong)

-25,-12.5 0 12.5,25
37.5,50,62.5
It depends
External

Multi- task
(moderate)

Single-task
(depends on situation)

(moderate)

75,87.5,100
External
Single-task
(strong)

Key for conformity and structure
-100,-87.5,-75
Less preferred

-62.5,-50,-37.5
Less preferred

(strong)

(moderate)

-25,-12.5 0 12.5,25
37.5,50,62.5
It depends
More preferred
(depends on situation)

(moderate)

75,87.5,100
More preferred
(strong)

Delia’s responses showed that her competitiveness was a driving factor for her learning.
Her scores for motivation, task persistence, and structure indicated that how she utilized these
preferences depended on the situation. Her score for conformity was moderate which meant that
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she may have acted negatively to external pressures and preferred to approach assignments in
ways she thought they should be completed.
Katrina did not want, as she stated, “extreme directions” given to her. Neither did she
prefer to be told that she must do something a certain way. Her score of -50 indicated that she
did not prefer to be given specific directions on how to complete a task.
Sasha offered that she “love[d]” being given assignments in the visual arts. As she
explored who she was as an artist, she preferred assignments that helped her to focus her
thinking but allowed her room to push the boundaries and make it her own. She was also very
single task persistent and usually did not stop until she completed an assignment. Her scores for
task persistence indicated that she did not have a strong need for task persistent but may need it
in certain situations. Her score for conformity divulged that she was less conforming.
In summary, all three visual arts students yielded scores on the BE indicating that they
had a moderate preference for nonconformity. Their motivation and task persistence depended
on the situation. Katrina had a moderate preference for less structure, whereas the other two
needed structure depending on the situation.
Sociological elements. The visual artists’ scores are in Table 75.
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Table 77
Visual Arts Students’ Scores for the Sociological Elements of the BE
Subject
Element

Delia

Katrina

Sasha

Alone

50.0

50.0

100.0

-62.5

0.0

-62.5

-75.0

-37.5

-62.5

-100.0

-62.5

-100.0

50.0

25.0

-62.5

0.0

-12.5

25.0

Less/More
Pair
Less/More
Small group
Less/More
Large group
Less/More
Authority
Less/More
Variety
Less/More
Note. Key for interpretation of the scores of the sociological elements
-100,-87.5,-75 -62.5,-50,-37.5
Less preferred Less preferred
(strong)

(moderate)

-25,-12.5 0 12.5,25
It depends
(depends on situation)

37.5,50,62.5
More preferred
(moderate)

75,87.5,100
More
preferred
(strong)

During the interview, Delia indicated in her statements that she especially enjoyed
interacting with her friends in the visual arts, but her sociological scores offered a different
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perspective. Her score of 50 showed that when learning new information, she may have valued
working with others but her productivity decreased when working alone. Her scores additionally
suggested that as the group size increased; the less she was productive learning with others. In
other areas outside of the visual arts, she mentioned that because she was competitive and
preferred quiet, she typically comprehended new learning better by herself than sharing her
thoughts with others. She made no references in her interview to authority or a need for variety.
Although Katrina stated that she preferred opportunities to discuss what she was learning
with others, her score of 50 indicated that she preferred to work alone. Similar to Delia, her
score demonstrated that although she enjoyed having other students, she was more productive
when she worked alone. Her other scores indicated that as the group size increased that her
productivity decreased. Throughout the interview, she made several references to how
discussing information with others increased her learning. She did not reference authority or
variety in her responses.
Sasha found that working alone was better for her than working with others because
people easily distracted her. Her score of 100 for working alone and -100 for working in large
groups strongly suggested her need for working by herself. Her statement: “I tend to work best
by myself as opposed to group work” was very supportive of her BE scores. When dealing with
authority, her score of -62.5 indicated that she did not prefer authority figures. She stated; ‘I
learn best sort of independently.”
In summary, two of the visual arts students had a moderate need for working alone,
which was supported by their scores. Their statements during the interview process suggested
that they enjoyed discussing ideas with others. Delia offered that she preferred working with
others in the visual arts but not in other academic areas. Katrina learned best by discussing new
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information. One student had a very strong preference for working by herself when learning new
and difficult information and her statements and score supported her preference. Except for
Sasha, Delia and Katrina did not offer any statements that indicated how authority or variety
affected their learning.
Learning styles effect on one’s creativity. Each student was asked during her interview
to explain how her perceived learning styles affected her creativity in her talent area. Their
responses were as follows:
Delia had to learn everything she could about whatever she was learning in the visual
arts. If she had to do an art piece that was influenced by a well-known artist, she thoroughly
investigated the individual’s life and his or her works. This was evident in the development of
her creative product. She completed extensive research on the origin of nursery rhymes. Once
she decided on the specific nursery rhyme, she investigated each line to know the relevance of
her creative product to the nursery rhyme she characterized.
Because Katrina considered that she was a visual learner in the visual arts, she needed to
learn through visual means. She stated, “In my talent area difficult information is re-examined
with its relationship to art and to its visual implications. Her score on visual picture for the BE
indicated a strong preference for this element. Outside of my talent area, the information is left
as verbal information and processed as such.”
Sasha took time and thought about what she did. She mentioned that she was very task
persistent because of her “perfectionism.” Even if she finished a project, she wouldn’t stop until
it felt truly complete. She stated, “The nice difference is that ‘perfect’ in art depends on my
interpretation of it. It’s complete when I’m happy with what I see.”

281

In summary, Delia had to know everything that she could about a topic. Her thorough
investigation into what she needed to know prior to having a complete understanding, an analytic
trait, is her strength. In many of her responses throughout her interview, she mentioned her need
to search out and investigate. Katrina considered her visual strength, a perceptual element, as an
advantage for her creativity in the visual arts. Sasha expressed a need for time and to take time
to think about what she was doing and single task persistence.
Problem-Solving Styles
Orientation to Change (OC). Table 76 indicates the visual arts students’ scores for this
dimension. None of these visual arts students had a strong Developer problem-solving style.

Table 76
Visual Arts Students’ Scores for the Orientation to Change of VIEW
Subject
Style

Delia

Explorer
Moderate (One sd above or below

Katrina

Sasha

47
74

66

the Total Sample Mean.)
Developer
Note. Interview sample: n = 9: Mean = 63.7 (sd = 19.75); All visual arts students sampled: n =
34: Mean = 55.79 (sd = 18.74 ); n = Total Sample: n = 105, Mean = 67. 61 (sd = 21.28); total
VIEW: ages 6-12 comparison set: N = 1111, Mean = 70.00 (sd = 18.10)
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Delia preferred to think in different ways and looked at a situation differently. Delia
enjoyed taking creative risks in the visual arts and outside of the visual arts. She offered an
example of her creative risks for the visual arts and her English class. She stated:

I never officially learned how to use most art mediums. I enjoy trying unusual ways to
use materials other than what is expected. It is not uncommon for me to write exactly
what I want and not what my teacher expects in my English classes.

Delia’s score on VIEW for the OC indicated that she had a moderate preference for managing
change but her score moved toward the developer side of the continuum.
Katrina believed that she looked at tasks and the world in general in different ways than
most other people would. During her interview, she stated, “I tried to think of ways to make it
more unique and more my own.” She enjoyed exploring different options and solutions to
problems and preferred opportunities to investigate. Katrina’s score revealed that she preferred
the Explorer style. Her comments were supportive of her score.
Sasha built upon her visual arts projects by emulating other artists’ styles. She stated, “A
song, a poem, or other piece of literature inspires me and I try to convert the verbal sentiments
into appropriate images.” Sasha also found that she developed specific questions when problem
solving. She was not afraid to “run with a creative idea, even if it seems crazy, and slap some
paint down on the canvas.”
Sasha had a moderate score for the OC. Her building on others’ work is considered more
of a Developer style. To “run” with a crazy idea is more indicative of an Explorer style.
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In summary, one visual art student had an Explorer style and she supported her score by
her comments. The other two students had moderate scores on the OC. One scored more toward
the Explorer side of the continuum and the other was very close to the mean depending on the
size of the group.
Manner of Processing (MP). For this dimension, the scores of the three visual arts
students are located in Table 77.

Table 77
Visual Arts Students’ Scores for Manner of Processing of VIEW
Style

Subject
Delia

External
Moderate (One sd above or below

Katrina

Sasha

26
31

the Total Sample Mean.)
Internal

51

Note: Interview sample: n = 9: Mean = 27.78 (sd = 10.97); All visual arts students sampled: n =
34: Mean = 33.65 (sd = 9.31); Total Sample: n = 105, Mean = 33.12 (sd = 9.31); Total VIEW:
ages 6 -12 Sample: N = 1111, Mean = 28.70 (sd = 10.80)

Because of Delia’s proclivity for competition, outside of the visual arts she preferred to
work alone when first confronted with a problem to be solved. After she had an opportunity to
think about a solution, she asked her classmates for their thoughts. Delia’s score of 31 indicated
that she was a moderate processor and her style for this dimension depended on the situation.
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Katrina preferred to work with others, especially with artists, so that she could build off
of their ideas. She stated, “They can help you develop your ideas and show you something about
life that you did not know.” In the visual arts, people helped her to brainstorm and gave her
different points of views that helped to propel her own thoughts. In other areas, she found that
having other people work on a problem enhanced the creative aspect of the solution. Katrina’s
score indicated that she had a preference to process information externally by discussing ideas
with others. She substantiated her style in her comments about working with others.
Sasha preferred to work independently. Working with others made it difficult for her to
process creatively. When people worked in her environment, she became easily disorganized.
Her score for the MP dimension indicated that she was an internal processor and her responses
were supportive of her Internal style.
In summary, one visual arts’ student had a moderate score and her processing preference
depended on the situation. The other student had an External style and discussed her ideas with
others. Another visual arts’ student preferred to process information internally by thinking
alone. Their individual scores on VIEW’s MP paralleled their responses.
Ways of Deciding (WD). The visual arts students’ scores are indicated on Table 78.
None of these students had a strong preference for the Task style when making decisions.
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Table 78
Visual Arts Students’ Scores for Ways of Deciding for VIEW
Style

Subject
Delia

Katrina

Person oriented
Moderate (One sd above or below

Sasha
12

35

34

the Total Sample Mean.)
Task oriented
Note: Interview sample: n = 9: Mean = 33.11; sd = 8.45, All visual arts students sampled: n = 34:
Mean = 28.74, (sd = 9.49); n = Total Sample: n = 105, Mean = 33.88 (sd = 10.29); Total VIEW:
ages 6-12 comparison set: N = 1111, Mean = 33.70 (sd = 8.60)

When problem solving, Delia looked “through the eyes” of those who were working with
her. She reflected on others’ thoughts when developing a solution. Her score of 35 for the Ways
of Deciding put her in a moderate range for making a decision and indicated that consideration
for person or task was based on the situation. Katrina evaluated her different possible solutions
and followed those who were worth pursuing. Similar to Delia, Katrina had a moderate score for
Ways of Deciding and her decisions were dependent on the task and situation. When solving
problems, Sasha preferred to work independently because she easily got “hung up” on how the
group was functioning. She stated, “I am more concerned about us getting along as opposed to
the subject at hand.” Her score of 12 on VIEW’s WD strongly supported her comments for a
Person style.
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In summary, two of the visual arts students had a moderate preference for Ways of
Deciding. Their scores indicated that these students’ behaviors varied depending on the
situation. The other student was concerned with others and had a strong Person style preference.
Her score substantiated her perceptions of how she decided on a solution.
Problem-solving styles affect on creativity for the visual arts students. When
students were asked to describe their perceptions of how their problem solving styles affected
their creativity in their talent area, they responded as follows:

It helps me to think of things in different ways. Solving things creatively, I just do it over
and over again. This leaves me open to different ideas than doing it the way that I am
used to doing it. (Delia)

I think the ability to have active discussions and to listen to whatever people say and kind
of bounce ideas off them gives me a lot of different points of view on issues that most
people see from one angle. Because I have that ability to see normal things from
different angles, I can apply it to all sorts of things and therefore look at a portrait as a
shoe in the hands of a couple of tree trunks, instead of a picture of a face. (Katrina)

I can truly focus on what I'm doing. … in art class, time becomes a non issue. If I am
truly focused and truly feeling creative, I lose track of what time it is, what else I should
be doing, what I am supposed to do next period, the homework I didn't do. Anything like
that I just become focused on creatively doing the task at hand. (Sasha)
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In summary, these students did not directly relate their problem-solving styles to their
creative productivity using the direct terminology of the three dimensions of VIEW. Delia, who
scored a moderate preference for being a Developer, believed it was important to keep her mind
open. Katrina, an external processor, alluded to her External style when she indicated the
importance of discussing her ideas with others. Sasha who had a preference for an Internal style
indicated she needed to stay focused and working with others was distracting.
Results for the Nine Students
After reviewing the responses of the nine creative students from the different talent
domains, individual differences and similarities were detected between and among domains.
This section only contains results from information obtained from their interview responses.
Creativity: Creative thinking abilities. All three athletes utilized their creative thinking
abilities to change game strategy and their manner of play so they could outperform their
competitors. Only one athlete offered an additional purpose: motivating her team members.
Two science students and two visual arts students applied their creative thinking abilities to view
their work in different ways so as to have their work be creative. One science student and one
visual arts student used their abilities to make connections to other topics.
Creativity: Involvement in their talent area. Two out of three athletes and two out of
three visual arts students cited enjoyment as the rationale for their participation in their talent
domain. In contrast, only one science student mentioned enjoyment as a reason for involvement.
The other athlete and two of the visual arts students cited stress release as a motive for interest in
their talent domains.
All three athletes had long term exposure in their sports and belonged to organized sport
groups outside of the public school environment. Each became involved in his or her sport
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before entering kindergarten. Two of the three visual arts students had formal visual arts classes
outside of school. Both of these visual arts students had formal training in the visual arts since
they were very young. Two science students had involvement in science related activities
outside of their school science offerings.
Creative person: Motivational needs. For an internal source of motivation to be
creative, two out of three athletes offered that creativity helped them to avoid boredom. They
clarified that this occurs more in the classroom than with their athletic endeavors. All three
science students gave a similar explanation of their internal motivation indicators. These three
students wanted to make their work their own, and creativity provided them with this
opportunity. Internal motivators for the visual arts students consisted of enjoyment received
when working in the visual arts, an outlet for tension, a better understanding of self, and an
opportunity for personal expression. One visual arts student recognized that she received
personal satisfaction from her competitive desire to obtain her personal best in the visual arts and
outside of the visual arts.
One athlete and two science students mentioned external reasons for wanting to be
creative. The athlete required external pressure from a coach or a teacher. One science student’s
external motivator was the belief that to be successful in science, a person needed to be viewed
as innovative. Another science student was externally motivated by the possibility of selling an
original idea for money.
Creativity: Defining creativity. When describing the creativity, all three athletes viewed
it as an opportunity for expressing themselves through creative expression that exemplified who
they were. Two science students referred to creativity as personal expression. The visual arts
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students mentioned personalization of their work as a representation of who they were in their
definitions of creativity.
The resounding theme for the describing creativity was “thinking outside of the box.”
Four out of nine students—two athletes, one science student, and one visual arts student—
utilized this phrase in their definitions. One visual arts student viewed creativity as a personal
way of thinking. One science student described it as a nonlinear process and offered the
comment that creativity was “sort of ordered chaos.”
Creativity: Personal application of creativity in their talent area. The three athletes
directly made a reference to time as a factor when they were creative in their sport, but when
they needed to be creative outside of their sports’ activities, they found that they needed more
time to be creative. The athletes needed creativity for designing strategies quickly before,
during, and after the game; and they needed to execute their decisions immediately. The athletes
also said they had to create in motion. This explanation set them apart from students in the other
two talent domains. All three science students said that coming up with new solutions to
problems was how they were creative. The visual arts students identified their creativity as
approaching their work in new and unusual ways.
Creativity: Applying creativity in talent area. The athletes viewed that creativity was
used in their talent domain to enhance an athlete’s performance and the performance of their
team before, during, or after a sporting event. Science students considered that creativity was
applied in the sciences when asking questions, making inquires, conducting research, and finding
new answers to their investigations. The visual arts students offered that how one chooses to
represent his or her thoughts in an art modality to get someone to react or to be mentally
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stimulated and to allow for personal expression are ways creativity can be applied in the visual
arts.
Creativity: Creative product. In all three talent areas, the students said that for them to
consider their products to be creative, their products had to be unique and different. All nine
students developed their products for a purpose. For the athletes, the purpose of winning or of
doing their personal best was to change strategy or style in a game situation. The science
students’ products were developed for assignments or, in Allie’s case, as part of her internship
requirements. The visual arts students’ works were done either for an assignment or for personal
interest. The visual arts students produced their works out of an interest in making a personal
connection to their life experiences.
Creativity: Creative process. Athletes had to generate their ideas and perform the
solution instantaneously. They had no time to check their solutions for feasibility and in most
instances they created while they were in motion. The science and the visual arts students
discussed a process that occurred over a longer period of time than did the athletes. To be able to
go through the creative process, all students recognized a need to gain additional knowledge to
be able to be creatively productive.
Creativity: Creative press. The athletes had varied reasons for their environmental
needs. One athlete required external motivation from her coach or other teammates. Another
athlete needed a routine, whereas, the third athlete needed to be able to move and to be in a
pleasurable environment. Each science student gave a different rationale for environmental
needs. One student considered resources, challenges, and mentors along with knowing that it is
acceptable to fail as important factors in her environment. Another science student said that she
needed to be given opportunities to understand a topic, whereas the third student indicated
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special environmental conditions, such as sitting near the front and listening to music, as
important environmental needs. Two of the visual arts students indicated that necessary and
abundant materials in their environments were important for them to be creative. The other
visual arts students preferred privacy when she worked. One student needed an environment that
allowed her mind to run freely so that she could have time to get into her “zone”—a process
similar to Csiksentmihalyi’s flow (Csikszentmihalyi et al., 1997).
Learning Styles: Learning best in their talent area. All three athletes believed that
they learned best in their talent area by having opportunities to be actively involved in what they
were learning. The athletes described a kinesthetic style preference. Additionally, two of the
athletes considered that observing others enhanced their learning. Two science students said that
they learned complicated information through hands-on experiences or tactual style. The other
science student needed to take notes to retain information. One visual arts student learned best
when having opportunities to view what she described as “amazing” art pieces. Another student
needed discussions with others and the third visual arts student felt most of her learning occurred
through lecture.
Learning styles: Perceptual elements. All three athletes needed opportunities to be
involved with what they were learning (kinesthetic). Two science students needed hands-on
experiences (tactual). Two athletes and one visual arts student learned through observation of
others (visual). One science student found taking notes important to retain information. One
visual arts students wanted information to be given auditorily through lecture and another needed
to discuss what she was learning with others in order to learn new and difficult information.
Learning styles: Psychological elements. Two of the athletes noted that it was
important to learn as much as possible about what they were doing. One athlete mentioned a
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need for trial and error, whereas another needed opportunities to go over the information several
times.
Time to reflect on an activity seemed to be a concern for these athletes. They referred to
a need to make decisions quickly when participating in their sport. One referred to “muscle
memory” as important to be able to concentrate on a needed decision while facing an opponent.
The science students needed to know as much about the topic as possible and found this
to be an important part of their learning process. One expressed the importance of making
connections from previous learning and experiences.
One science student expressed that it was important to brain storm possible solutions and
weigh the pros and cons but she often relied on her “gut feelings.” Two science students needed
to fully comprehend the problem before making decision.
The visual arts students also needed to know as much as possible about a topic. Two
mentioned the importance of understanding the whole. Making connections with either prior
learning or some personal part of their life was also expressed.
One visual arts student expressed that she liked to take time to learn about something
before making a decision. One student liked to get involved immediately in what she was doing
and especially wanted to delve right in when it was a challenging situation in the visual arts. The
other student needed to feel confident and proceeded with caution but found if she was excited
about what she was doing that she found that she did not want to think too much about it.
Learning styles: Environmental elements. The athletes, except for one, did not discuss
their environmental preferences during the interview process. The one athlete needed music.
The science students discussed a need for music in certain situations. These same two students
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also mentioned a need for warmth to help them concentrate and focus. One of the visual arts
students mentioned a need for music and one preferred sound in the visual arts.
Learning styles: Physiological Elements. One athlete mentioned a need for mobility to
help him focus. Two science students needed intake and mobility. One science student
mentioned that he liked to snack when working on difficult assignments. One visual arts
students preferred movement when working.
Learning styles: Emotional Elements. One athlete had a preference for single-task
persistence and a preference for structure. One science student had a preference for multitasking, whereas another required single-task persistence. One science student preferred to be
nonconforming, and another needed structure.
All three visual arts students yielded scores on the BE that indicated that they had a
preference for nonconformity. Their motivation and task persistence depended on the situation.
Only one visual arts student had a preference for structure.
All nine students’ motivational preference depended on the situation. None of these
students showed a preference for internal or external needs when completing a challenging or
complex task.
Learning styles: Sociological Elements. All three athletes said they preferred working
in a small group of two. One of the two preferred working alone and two students preferred
authority figures to be present when learning. Another athlete did not prefer an authority figure
to be present.
Two science students had a preference for working with one other person. They did not
prefer learning in large groups. One science student explained his need for “a lot of peers,”
especially in his science labs.
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One student preferred working with others in the visual arts but not in other academic
areas. Another visual arts student learned best by discussing new information. One student
strongly preferred working by herself when learning new and difficult information and did not
like an authority figure present.
All but one of these nine students did not prefer to work in a large group when learning
and interacting effectively with others. The one student-a science student- indicated that he liked
to work with a large group in his science labs.
Learning Styles: Learning styles affect on creativity: The three athletes had three
different explanations for the influence of learning styles on their creativity. One athlete
explained a need to be hands-on and pointed out that athletics supported this type of learning.
Another viewed the need to listen to his coach, and the third said he had to be moving to be
creative.
The science students had different answers to the question of how their learning styles
affect creativity. Allie referred to an emotional element, a preference for multi-tasking. On the
other hand, Mike indicated environmental issues, such as lighting and warmth, and sociological
preferences, such as the number of people present, as affecting creativity. Maria indicated a need
to visualize what she was learning. Both Allie and Maria made reference to the affect of their
psychological preferences on their creativity.
The visual arts students also indicated a variety of reasons for the influence of their
learning styles on their creativity. Delia had to know everything that she could about a topic.
Her thorough investigation into what she needed to know prior to having a complete
understanding is her strength. In many of her responses throughout her interview, she mentioned
her need to search out and investigate. Katrina considered her visual strength as an advantage to

295

her creativity in the visual arts. Sasha expressed a need to take time to think about what she was
doing. She also identified her single-task persistence.
Problem-solving styles: Orientation to Change (OC). One athlete welcomed new
ideas but wanted to make sure that the idea was effective. She made changes to an idea in an
attempt to make it work. She tried to take an old idea and make it fit the current situation.
Another athlete responded to new situations with enthusiasm and was always ready to experience
new ideas. He preferred to generate many ideas. The other athlete preferred to generate ideas
from his established idea bank.
One science student enjoyed looking at things in novel ways, while another expressed a
desire to be a creative risk taker. The other science student preferred to look at things in
uncommon ways.
One visual art students expressed how she liked to take creative risks. Another visual arts
student wanted to generate ideas that were different and more her own. The other art student
liked to run with a crazy idea.
Problem solving styles: Manner of Processing (MP). Two athletes preferred working
with others to develop ideas and enjoyed discussing possibilities with others. These athletes
were involved in team sports. The other athlete who was involved in an individual sport
preferred to think about his options either by himself or with one other person.
One science students found that it was important to work with others but not necessarily
when starting the initial stage of a project and preferred to look within herself. The other student
found that discussing with others stimulated her thought. The other science student mentioned
that it was important to discuss with others when working on problem solving activities.
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One visual art student expressed a need to work alone at first before discussing with
others. Another science student needed to work with others because it stimulated her thought
processes. The other science student wanted to work independently or she could concentrate on
her thoughts.
Problem solving styles: Ways of Deciding. One athlete’s drive to excel in her sport was
her main reason for making a decision during sport participation, but she did consider team
needs. The other athlete preferred to consider his team before rendering a decision. The other
athlete described a preference for concentrating on the task at hand.
One science student wanted to weigh the pros and cons of a solution and that was what
drove her decisions. One science student decisions were based on the needs of others, while the
other preferred a decision that was in agreement with others but had to be logical.
One visual arts student expressed her desire to reflect on others thoughts before deciding
on a solution, while another wanted to evaluate her own solutions. Because of a desire to get
along with others, the other visual arts student found that she considered others almost to a flaw.
Problem solving styles affect on creativity in talent area. One athlete needed to have a
depth of information on the topic to be creative. One of the other athletes needed others to
discuss his ideas. The other athlete did not believe that his problem-solving style affected his
creativity. On the other hand, one science student liked to build a foundation of information and
then to proceed on her own. The other science students needed to multi-task, and the other
believed that ideas just came into his head. He believed that he thought of ideas that others did
not. A visual arts student believed it was important to keep her mind open. Katrina alluded to
her External style when she indicated the importance of discussing her ideas with others. Sasha,
indicated she needed to stay focused, and she found that working with others was distracting.
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CHAPTER FIVE: CONCLUSIONS
This exploratory study addressed two research questions concerning the three constructs
of creativity, learning styles, and problem solving styles for talented high school students from
the domains of athletics, science, or visual arts. The first part of the study provided correlational
results about the three constructs, while the second part examined student perceptions through
the use of interviews. This chapter begins with an overview of the study followed by the major
findings for both the quantitative and qualitative aspects of this investigation. The findings
reported in this chapter that are related to research question one consider results that have a
statistical significance at the p ≤ .01 level. This decision was made to target the most significant
findings for discussion. The qualitative findings provide a review of the most salient outcomes
of the perceptions of the nine students selected from the original 105 subjects. Then, the
limitations to the research are examined. Implications of the study are also considered. The
chapter concludes with suggestions for future research.
Overview of the Study
Research Question One
1. What are the relationships among the constructs of creative thinking abilities, learning
styles, and problem-solving styles of high school students, who show talent in
athletics, science, and the visual arts?
a. What are the relationships among the constructs of creative thinking abilities,
learning styles, and problem-solving styles of students talented in athletics?
b. What are the relationships among the constructs of creative thinking abilities,
learning styles, and problem-solving styles of students talented in the science?
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c. What are the relationships among the constructs of creative thinking abilities,
learning styles, and problem-solving styles of students talented in the visual arts?
Research Question Two
2. For students talented in athletics, science, and the visual arts, how do they perceive
the multi-dimensional nature of their own creativity, particularly focusing on the
person, process, product, and press?
a. How do students talented in athletics perceive their creativity, learning styles, and
problem-solving styles?
b. How do students talented in science perceive their creativity, learning styles, and
problem-solving styles?
c. How do students talented in the visual arts perceive their creativity, learning
styles, and problem-solving styles?
This research study employed both quantitative and qualitative methodologies to explore
the concepts of creativity, learning styles, and problem solving styles of high school students
talented in athletics, science, and the visual arts. To select the participants for this study, the
researcher sampled from three school districts in the Northeast. In this research the schools were
labeled A, B, and C. Selection of the high schools was contingent upon similar demographic
distribution; similar offerings for the academic courses, such as the number of AP courses
offered; and a lack of a gifted and talented program. These similarities supported the concept
that the students came from comparable academic backgrounds. It was important that none of
the high schools had a program for the gifted and talented to assure that the students would not
have been exposed to gifted programming that may have emphasized creativity and were not
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previously tested using the Torrance Tests of Creative Thinking (TTCT). An exposure by
participants to previous testing on the TTCT could have possibly influenced their scores.
The 105 high school students selected for this study were nominated for participation by
their teachers and coaches using the Participant Nomination Forms (see Appendices A, B, and C)
developed for each of the three talent areas. These Participant Nomination Forms were
developed by the researcher based on Renzulli’s Three-Ring Conception of Giftedness that
includes above average ability, task commitment, and creativity (Renzulli, 2005). Convenience
sampling was used to select the students. The researcher attempted to maintain an even
distribution of students representing each talent area. The final group of 105 students included 36
athletes, 35 science students, and 34 visual arts students. Bivariate correlational analyses were
completed to explore research question one.
For research question two, a multi-case study was conducted to examine the perceptions
of nine students selected through purposeful sampling from the original 105 participants. These
students were selected based on their scores on the Torrance Tests of Creative Thinking Verbal
and Figural and their scores on the Participant Nomination Forms. Questions for the interviews
were developed based on Rhodes 4 Ps (Rhodes, 1961/1987), pertinent information from the
Dunn and Dunn Learning Style Model (Dunn & Griggs, 2003), and the problem-solving styles
information developed by Treffinger, Selby, Isaksen, and Crumel (2007). Interviews were
recorded and transcribed verbatim and follow-up questions were completed. Coding was
completed and analyzed for emerging themes using NVivo 8, computer software (QSR
International, 2008).
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Results and Discussions of the Major Findings
Research Question One
This question was addressed by conducting a series of bivariate correlational analyses,
not only amongst the three constructs of creative thinking abilities, learning styles, and problemsolving styles, but amongst all subscales of the instruments for these constructs. Since there
were two measures of creative thinking abilities, verbal and figural, these scales are also
compared to each other.
Creative thinking abilities: Correlations between the TTCT Verbal and the TTCT
Figural. When the 105 participants’ scores from the subscales and the average score of the
TTCT Verbal B and the TTCT Figural B were correlated with each other, seven statistically
significant positive correlations were found at the p ≤ .01 level. The r values ranged between
.259 and .325. Refer to Table 8 in Chapter Four for exact r values for these correlations. These
positive relationships occurred between the following subscales and average scores:
1. verbal fluency and figural originality
2. verbal fluency and figural elaboration
3. verbal flexibility and figural elaboration
4. verbal originality and figural originality
5. verbal originality and figural elaboration
6. verbal average score and figural originality
7. verbal average score and figural elaboration

No statistically significant correlations were found for the scores among the 36 athletes or
the 34 visual arts students. For the 35 science students’ scores, one significant positive
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relationship occurred between verbal flexibility and figural elaboration. An additional positive
correlation was found between the verbal overall score and figural elaboration. The significant
relationships found in the science domain and not in the other domains could possibly be a result
of the domain (Sternberg, 2005). Sternberg (2005) examined the many questions surrounding
the construct of creativity including creativity as domain-general, domain- specific, or possibly
both. Researchers, such as Root-Bernstein and Root-Bernstein (2004) and Plucker and Beghetto
(2004) argued for domain general, whereas others, such as Gardner (1993) presented support that
creativity is partially domain-specific. Sternberg and Lubart (1996) and Amabile (1996) have
supported an intermediate position and viewed creativity as having both domain-specific and
domain-general characteristics (Sternberg, 2005).
The correlations between the TTCT Figural and the TTCT Verbal versions of the TTCT
were higher than previously reported by Cramond (1999) and by Cramond, Mathews-Morgan,
Bandoalos, and Zuo (2005). These researchers reported that the TTCT Verbal and the TTCT
Figural were measures of different creative abilities as indicated by low correlation (r = .06)
between the verbal and figural tests. In fact, as cited in Cramond, Mathews-Morgan, Bandoalos,
and Zuo (2005), “Torrance (1990) found very little correlation (r = .06) between performance on
the verbal and figural tests” (p. 284). Two factors contributing to these significant correlations
could be attributed to the age of these students, the size of the sample for this study, and the fact
that the students were all identified as talented in one of three specific domains. Additionally,
another possible interpretation of statistically significant correlations between the verbal and
figural scores is that there are some common psychological elements present in both the verbal
and the figural tests, so these tests are not as conceptually independent as hypothesized (D.
Treffinger, personal communication, July 18, 2010).

302

Creative thinking abilities: Correlations between the TTCT Verbal and BE. No
statistically significant results at the p ≤ .01 level occurred between any of the subscales or the
average score of the TTCT Verbal and the elements contained in any of the six strands of the BE.
This was true for the 105 participants as well as for each talent area.
These findings support the conclusion that the TTCT Verbal and the BE are measuring
different variables, particularly for this group of students. Understanding the relationship
between creative thinking abilities and styles can contribute to a greater understanding of
individual differences for problem solving in the classroom (Isaksen & Puccio, 1988).
Creative thinking abilities: Correlations between the TTCT Verbal with VIEW. No
statistically significant relationships were found for the 105 participants. When bivariate
correlations were conducted on the three different talent areas, three negative significant
correlations were found for those identified as talented in science. These correlations were found
between the Manner of Processing (External/Internal) dimension and two subscales and average
score for the TTCT Verbal B (see Table 20 in Chapter Four). These values indicated that as
these science students’ scores increased for verbal fluency, flexibility, and their verbal average
score, they preferred to process information, when solving problems creatively, with an External
style of processing.
For the 36 athletes and the 34 visual arts students, no statistically significant results were
was found among any subscales or the average score of the TTCT Verbal B when correlated with
the dimensions of VIEW. Overall, there were few significant correlations between the verbal
creative thinking abilities and problem-solving styles, suggesting that these constructs are
relatively independent for the total sample and for two of the subgroups, athletes and those
talented in the visual arts.
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The science students in this study were the only group with scores that yielded any
significant relationships between the subscales or the average score of the TTCT Verbal and
VIEW’s Manner of Processing. These results question the relationship between creative
thinking abilities and problem-solving styles. In order to better understand the relationships
between creative ability and problem-solving styles, further investigation about relationships
between these two constructs are encouraged.
Creative thinking abilities: Correlations between the TTCT Figural and the BE.
The perceptual, psychological, environmental, and emotional elements had no significant
correlations with the TTCT Figural for these 105 participants. The physiological strand had two
significant positive correlations. These relationships indicated that as the scores for these
students increased on the subscales of originality and resistance to premature closure, these
students did not prefer early morning activities. In addition, a significant negative correlation
occurred between evening and figural fluency, indicating that as the students’ scores for figural
fluency increased for this group, these students did not prefer learning in the evening. The TTCT
Figural B with the sociological element of authority revealed one positive relationship with the
figural titles, indicating that as the scores for figural titles increased, these students preferred to
have authority figures present when they engaged in complex tasks.
Regarding the athletes, positive relationships occurred between the TTCT Figural and the
perceptual, physiological, and sociological elements. These correlations were between the
following variables: figural elaboration and the verbal kinesthetic style, figural originality with
mobility, and figural titles with preference for the presence of authority.
For the 35 science students, no significant relationships existed between their TTCT
Figural scores and their learning styles as measured by the BE. Three statistically significant
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positive and one negative relationship were found between the physiological elements and scores
obtained from TTCT Figural for the visual arts students. The positive correlations were early
morning with the subscale of originality, early morning with resistance to premature closure, and
early morning with the average score. These findings indicated that as the scores for these visual
arts students increased for these two subscales and the average score of the TTCT Figural, they
preferred not to learn in the early morning. The negative correlation between fluency and
evening indicated that as the scores increased for figural fluency, they did not prefer evening.
Unlike the limited outcomes when the TTCT Verbal constructs were correlated with the
learning styles of the BE, the correlations between the TTCT Figural scores and the BE yielded
more statistically significant correlations for these participants, indicating that verbal creative
thinking abilities and learning styles are more directly related than the figural creative thinking
abilities and learning styles for these high school students.
Creative thinking abilities: Correlations between the TTCT Figural and the
dimensions of VIEW. No significant correlations between any of the measured variables were
observed for the 105 participants. Nor were there statistical significance for any of the
correlations between these variables for the athletes, science students, or visual arts students.
Finding no significant correlations supports the conclusion that VIEW is measuring style
elements that are different from level of creativity as assessed by the TTCT Figural
Correlations of the BE and VIEW for the total sample. No statistically significant
correlations were found between the dimensions of VIEW and the learning styles of the
perceptual elements. This indicates that for these students, the learning styles of the perceptual
strand were not related to any of the problem-solving styles measured by the VIEW.
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Three statistically significant negative relationships were found between the learning
styles of the psychological elements and VIEW. Two occurred between the psychological
elements and Orientation to Change (Explorer/Developer). A negative correlation between the
analytic/global learning style with VIEW’s Orientation to Change indicated that the more these
students preferred the analytic learning style when processing information, the more they
preferred the Developer style. Conversely, those preferring the global style also preferred the
Explorer problem-solving style. This finding supports Treffinger, Selby, Isaksen, and Crumel’s
(2007) expectations that Developers tend to be more analytic and Explorers tend toward the
global style of processing. The other negative relationship was found between the psychological
element of the reflective/impulsive style and VIEW’s Orientation to Change, indicating that
those students who tended to be reflective preferred the Developer style, and those who preferred
the impulsive style, preferred to be Explorers. A third negative correlation occurred between
VIEW’s Ways of Deciding (Person/Task) and the analytic/global characteristic. This showed
that those students who preferred the analytic style of processing preferred to consider the task as
they made decisions when solving problems creatively, whereas those students who were global,
tended to consider the person.
When VIEW’s dimensions were correlated with the BE’s environmental elements, three
significant correlations were produced. These occurred between sound, light, and seating and
VIEW’s Orientation to Change (Explorer/Developer). A negative correlation between sound and
the VIEW’s Orientation to Change means that as these students needed sound, they preferred the
Explorer style and the more they needed quiet, the more they preferred the Developer style.
Selby, Treffinger, and Isaksen (2007) supported this relationship between sound and the
Orientation to Change dimension. The positive correlation between light and Orientation to
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Change indicated that those students who preferred bright light preferred the Developer style,
whereas students preferring soft light preferred the Explorer style. The other positive correlation
between seating and VIEW’s Orientation to Change indicated that as these students preferred
formal seating, they were Developers, whereas if they preferred informal seating, they tended to
higher scores representing the Explorer style. The preference for informal or formal seating and
preferring an Explorer or Developer style is supported by the developers of VIEW (Selby et al.,
2007; Selby & Treffinger, 2003).
Treffinger, Selby, and Isaksen (2008) indicated that when developing the Manner of
Processing dimension, they anticipated that the External and Internal problem-solving styles
would align with the learning style of sound from the Dunn and Dunn Learning Style Model
(1993). The Externals would prefer noise and the Internals would prefer quiet. For this study,
no significant relationships were found for the Manner of Processing dimension and any of the
environmental elements of the BE (see Table 12 in Chapter Four).
One statistically significant negative correlation was observed between the physiological
elements and the dimensions of VIEW. The significant correlation was VIEW’s Ways of
Deciding (Person/Task) with the learning style of mobility. This negative correlation indicated
that students preferring to move around the environment were person-oriented when making
decisions, whereas those students not preferring mobility were more task-oriented when making
decisions.
Three statistically significant positive correlations occurred between the dimensions of
VIEW and the emotional elements. These relationships occurred between VIEW’s Orientation
to Change (Explorer/Developer) dimension with each of the following areas of the BE: task
persistence, conformity, and structure. The relationship between the task persistence and
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VIEW’s Orientation to Change suggested that as these students preferred to single task, they
were Developers, whereas, the more they preferred to multi-task, they were Explorers.
Treffinger, Selby, Isaksen, and Crumel (2007) substantiated support for this finding for task
persistence and VIEW’s Orientation to Change. Also, students who preferred conformity were
likely to be Developers, whereas students who did not prefer conformity tended to be Explorers.
The significant correlation between structure and VIEW’s Orientation to Change supported the
concept that the more these students needed structure, the more likely they were to be
Developers. Conversely, the less these students needed structure, the more likely they were to be
Explorers. These findings for conformity and structure are also supported by Selby, Treffinger,
and Isaksen (2007). No significant correlations were observed between any of the elements of
the emotional strand and the problem-solving styles found in the Manner of Processing or the
Ways of Deciding dimensions.
The correlation findings for task persistence, structure, and conformity for this group of
105 students supported the theoretical underpinnings of VIEW’s Orientation to Change
Dimension and the Dunn and Dunn Learning Style Model (Selby, Treffinger, &Isaksen, 2007).
These researchers reported that Explorers prefer to multi-task, find structure confining, and are
likely to be nonconforming. On the other hand, Developers prefer to single-task, need structure,
and tend to conform.
Six statistically significant negative relationships and one significant positive relationship
were found for the dimensions of VIEW and the sociological elements. One negative correlation
occurred between variety and VIEW Orientation to Change (Explorer/Developer), indicating that
students who needed variety tended to be Explorers. In contrast, students who did not prefer
variety tended to be Developers. Negative correlations were found between VIEW’s Manner of
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Processing (External/Internal) and the sociological elements of working in pairs, small groups,
large groups, and the presence of authority. Students who preferred working with others,
whether in pairs, small groups or large groups, tended to be more External, but if they did not
need another individual in order to complete a project, they had more of an Internal processing
style. This finding lends support to the expectations of the developers of VIEW that students
preferring external processing preferred learning with peers, but students identified as internal
processors preferred to work alone (Selby & Treffinger, 2003; Selby et al. 2007). Another
negative relationship between VIEW’s Manner of Processing (External/Internal) and authority
indicated that those who preferred authority figures present when learning were more likely to be
external processors. Conversely, those of the 105 students who did not prefer authority tended to
be internal processors.
When the authors of VIEW developed the Manner of Processing dimension, they drew in
part from the learning styles of the sociological elements of the Dunn and Dunn Learning Style
Model (Dunn & Griggs, 2003). The need for authority aligned well with the interaction needs of
External processors, whereas, the Internal processors did not prefer authority figures to be nearby
(Selby et al. (2007).
Correlations between the BE with VIEW for the 36 athletes. For the perceptual
elements of the BE, one statistically significant negative relationship occurred; tactual with
VIEW’s Orientation to Change (Explorer/Developer). This correlation indicated that if these
athletes preferred a tactual style when retaining new learning, they preferred to make decisions
when solving problems creatively through the Explorer style.
There were three significant correlations between the psychological elements of the BE
and VIEW. One negative relationship occurred between the analytic/global concept and VIEW’s
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Orientation to Change (Explorer/Developer), supporting the result that as an athlete’s learning
style was more global, he or she preferred to encounter change using an Explorer style and as an
athlete preferred to process information analytically, he or she was more likely to be a
Developer. Another negative relationship for this element occurred between VIEW’s
Orientation to Change and the reflective/impulsive style, indicating that as these athletes
preferred to be reflective, they tended to represent the Developer style, whereas the more they
preferred to be impulsive, the more likely they were to be Explorers. Finally, for the
analytic/global style and the Ways of Deciding (Person/Task) dimension, a negative statistically
significant relationship indicated that if these athletes preferred the analytic style of processing,
they tended to make decisions considering the task. If they preferred the global style of
processing, they preferred to consider the person when making decisions.
When VIEW was compared to the physiological elements of the BE, one negative
statistically significant correlation was produced; VIEW’s Manner of Processing
(External/Internal) and late morning/early afternoon. This correlation indicates that as students
preferred the late morning/afternoon, they were external processers and if they did not prefer late
afternoon, they tended to be solve creative problems internally.
Correlations between the BE and VIEW for the 35 science students. The correlation
between the tactual element of the perceptual strand and VIEW’s Ways of Deciding
(Person/Task) yielded one positive relationship. The relationship indicated that the science
students who preferred the tactual style were Developers, whereas those who did not prefer the
tactual style were Explorers.
For the psychological strand, the analytic/global style with VIEW’s Orientation to
Change (Explorer/Developer) produced a significant negative correlation. As these 35 science
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students processed information analytically, they preferred the Developer style. If they preferred
the global style of processing, they were likely to be Explorers. One positive significant
relationship occurred between light and VIEW’s Orientation to Change, indicating that those
students who preferred bright light were Developers, and those that preferred soft light were
Explorers.
Three significant relationships were found between the emotional elements and VIEW’s
Orientation to Change. One positive correlation indicated that as these science students preferred
conformity, they were Developers and those who preferred nonconformity were Explorers.
Another positive relationship suggested that as these students needed structure, they preferred the
Developer style, and as they did not need structure, they were Explorers. Both of these positive
relationships were supported by Selby, et al. (2007). A negative statistically significant
relationship indicated that as these students needed internal motivation, they were more taskoriented, whereas those who needed external motivation were more person-oriented.
Four statistically significant correlations were revealed between the sociological elements
of the BE and VIEW. A positive correlation was found between the sociological element of
alone and VIEW’s Manner of Processing (External/Internal), suggesting that as students
preferred to be alone, they preferred the Internal style, and if they did not like to work alone, they
had an External style. The other three significant correlations were negative between the
learning styles of pair, small group, and large group with VIEW’s Manner of Processing. These
negative relationships supported the results that when these 35 science students needed people in
the learning environment, they were external processors, and those students who did not need
others when completing complex tasks were internal processors.
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Correlations between the BE and VIEW for the 34 visual arts students. The
perceptual elements of the BE and VIEW had one statistically significant negative correlation
indicating the more the students preferred the verbal kinesthetic style, the more they preferred to
consider the person when making decisions while solving problems.
The psychological elements of the BE and VIEW revealed two significant correlations. A
negative correlation between the analytic/global construct and VIEW’s Orientation to Change
(Explorer/Developer) can be interpreted as meaning that as the visual arts students were more
analytic processors, they were also Developers. Conversely, if these visual arts students
preferred global processing, they were Explorers. Another negative correlation indicated that
visual arts students who were analytic processors preferred to consider the task. Conversely,
those who were more global were more person-oriented when making decisions. Two
significant negative correlations occurred between the physiological learning style of late
afternoon and VIEW. For this group of visual arts students, individuals preferring the late
afternoon were External processors and were more people-oriented than task-oriented.
When the emotional elements were correlated with VIEW, two positive significant
correlations were produced. As these students preferred conformity and structure, they were
Developers. Conversely, if they did not prefer conformity or structure, they were Explorers.
Finally, two statistically significant correlations were observed when VIEW was
correlated with the sociological elements. Those visual arts students who preferred variety were
Explorers and those who did not prefer variety were Developers. Additionally, students who
needed less variety were task-oriented and those who needed variety were person-oriented.
Summary of findings for the correlational analyses between the BE with VIEW.
Several of the significant relationships that occurred were supported by the developers of VIEW.
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The statistically significant negative relationships between the psychological learning styles of
analytic/global were consistent for the group of 105 and all talent areas. The Developers tended
to be analytic processors and Explorers tended to be global processors. The learning styles of
structure and conformity in the emotional strand also had statistically significant relationships
that coincided with VIEW’s Orientation to Change dimension represented by the Explorer and
Developer styles. Scores from the students in all three talent areas showed significant positive
relationships between the learning style of structure and the Orientation to Change
(Explorer/Developer) dimension. However, the style of conformity did not yield statistically
significant results for all talent areas. The other element of the BE having statistically significant
relationships, as expected by the developers of VIEW, was the sociological strand. All three
talent areas had statistically significant negative relationships between the sociological elements
concerning the preferred number of people when learning and the Manner of Processing styles of
External and Internal.
Research Question Two
This study provides information about student perceptions of creativity, learning styles,
and problem solving-styles through responses to interview questions. The most common salient
similarities and differences are given for each of the three constructs.
Creativity. All of these nine students were able to use their talent domains to explain
themselves as creative individuals and to describe their creative activities. Adolescents’ ability to
explain their creative behaviors has been supported in the literature (Armbruster 1989; Delcourt
1988, 1993; LaBamca, 2008; Steinberg 2005; Sternberg, 1998)
The reason for participation in their talent domain emerged as a similarity for most of the
athletes and the visual art students. Two of the athletes and two of the visual arts students
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indicated that they participated in their talent domain because of enjoyment. One athlete and two
visual arts students also considered stress release as a reason for involvement. Csikszentmihalyi,
Rathunde, and Whalen (1997) also found enjoyment and stress release as reasons for their visual
artists’ and athletes’ involvement in their talent domains. Csikszentmihalyi et al. indicated that
their athletes and visual arts students rated enjoyment higher than the science students as a
reason for participation in their talent area and that participants in these two talent areas were
involved as a way to get away from their problems. In contrast, only one science student
mentioned enjoyment as a reason for involvement. Only one science student mentioned curiosity
as a rationale for involvement in science. Curiosity has long been accepted as an important
aspect of scientific creativity (Torrance, 2000).
Additionally, all but one visual arts student and one science student were involved
outside of their high school environment in activities related to their talent domain. Two of the
visual arts students and three athletes had formal training in their respective domains since early
childhood. Intense, domain specific involvement as children and adolescents has characterized
individuals who became creative and talented adults (Dunn,Griggs, Milgram, & Price 1997 &
Bloom, 1985).
Another commonality was that these nine students offered more examples of internal
motivators than external ones for their participation in their talent domain. These responses were
in alignment with Bloom’s description of his talented participants. Bloom’s talented adolescents
showed increased effort and internal motivation and they were more apt to accept the role of the
primary motivator (Bloom, 1985).
All nine students indicated that they created their products for a purpose and that these
products were applicable to their talent domain. Their reasoning for producing products for a

314

purpose and for its usefulness and adaptability to their talent domain is substantiated by Russ
(1993).
All nine students were able to describe their creative productive behavior and the process
that they followed to be creative quite fluently. Delcourt’s study supported that creative
productive behavior can occur in the adolescent (Delcourt, 1993).
The factor of time or how long one had when completing the creative process was the
most obvious difference described by the members of the three talent areas. Athletes had to
generate their ideas and perform their solution instantaneously, when playing tennis, soccer, or
performing in a track meet. The athletes did prefer more time to be creative when they were
outside of their sports. Students from the other two talent areas did not have to go through the
creative process as quickly as the athletes.
Learning styles. For all six stimuli of the BE, these nine students expressed more
differences than similarities for their responses. For the psychological element of
analytic/global, results indicated that all but one of these nine students was integrated in how
they processed new information. Only one student who represented the visual arts had a very
moderate global learning style. The responses that were relevant to the reflective/impulsive
element indicated a difference between the talent areas. When making decisions, time seemed to
be an issue for the three athletes. Athletes needed to be able to react quickly in an athletic
situation, whereas, the science students and the visual arts students required more time to learn
more about something before rendering a decision. The motivational preference for all of the
nine students depended on the situation. Except for one science student, these nine students
indicated that they did not prefer working in large groups.
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Problem-solving styles. Problem-solving styles varied among and across domains.
From these students’ interviews, their feedback indicated that they enjoyed exploring new ideas.
For the group, the athletes had one Explorer and one Developer. The other athlete’s score
reflected that his preference for Explorer or Developer depended on the situation. The science
students had two students who were moderate and could exhibit both Developer and Explorer
characteristics, whereas the other student was an Explorer. The visual arts students’ results for
the Orientation to Change dimension were similar to the science students; one Explorer and the
other two students could exhibit both Developer and Explorer preferences depending on the
situation.
Two of the athletes who played a team sport preferred having opportunities to interact
with others when problem-solving. An interesting difference for the sybjects within this talent
domain was that the third athlete who played an individual sport preferred to think about the
problem-solving process alone. This finding aligned well with Treffinger’s study with the Future
Problem Solving participants. In his study, those participating in a team activity showed
preference for the External style and the group participating in individual activities preferred the
Internal style (Treffinger, 2008). All three science students wanted to have opportunities to
discuss their ideas with other students. The visual arts students also varied in their preferences
for processing information internally or externally. Two mentioned that they would rather
discuss their work with their peers, whereas one student wanted to work independently.
For the Ways of Deciding dimension, all of the athletes preferred to make their decisions
depending on the situation. The science group had one student who preferred to consider the
task and the other two depended on the situation, whereas the visual arts students had one student
who was concerned with others and the other two visual arts students depended on the situation.
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Limitations
Research Question One
The method of subject selection is a potential threat to any type of study. To reduce
subject characteristic concerns in the sampling procedure, the researcher developed three
Participant Nomination Forms based on Renzulli’s Three-Ring Conception of Giftedness
(Renzulli, 2005). The use of these forms helped the researcher to identify the levels of talent for
each student as rated by each teacher or coach. To control for possible differences in
socioeconomic background of the students and differences in academic offerings, the three
participating high schools were similar in socioeconomic factors and offered comparable
academic courses. Chapter Three described the demographic differences and similarities among
the three high schools. The selection of the 105 students resulted in an uneven representation
from each school. Of the 105 students, five were from school A, 94 students were from school
B, and 6 were from school C. School A represented .4.8% of the sample. School B represented
89.5% and School C represented .5.7% of the sample. Since many of the students came from
one school, the uneven distribution could have affected the results of the study because the larger
group may have had many similar opportunities in their educational experiences.
Mortality threats are typically not a problem in correlational research as long as students
who left the study were not included in any of the correlational analyses (Fraenkel & Wallen,
2003). Two students who did not complete all four instruments were eliminated from the study.
These two students represented the visual arts and were not replaced making the number of
visual arts student total only 34, instead of the targeted 36.
A location threat to internal validity can occur when instruments are administered to
subjects at different locations, possibly influencing the scores of students at one of the locations
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(Fraenkel & Wallen, 2003). To help to control this threat, the researcher attempted to secure
similar classroom environments in each school. These were typical classrooms encountered
everyday by these high school students. They were well-lit and all had a computer for each
student to accommodate administration of the two online surveys, the BE and VIEW.
To control for possible data collector characteristics that may have influenced the study,
only the researcher administered the TTCT Verbal and TTCT Figural and oversaw the online
surveys. Every attempt was made by the researcher to be consistent when administering the tests
to students.
The researcher controlled data-collector bias by adhering to strict administration of the
tests as outlined by the test developer of each instrument. As recommended by Scholastic
Testing Services, the TTCT Verbal and Figural were scored by trained evaluators and the two
surveys were computer tabulated.
An external threat to this study was its population validity. As described by Gall, Gall,
and Borg (2003), population validity relates to the extent to which the findings of a study can be
generalized from the sample that was studied to individuals in different groups. This study may
be limited by its generalizability to high school students in different high schools with different
demographics.
Research Question Two
To increase the trustworthiness of the qualitative aspects of this study, the researcher
attempted multiple strategies to address credibility, transferability, dependability, and
confirmability. The strategies implemented followed Lincoln and Guba’s recommendations for
rigor in qualitative research (Lincoln & Guba, 1985).
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Credibility was obtained by the researcher in a variety of ways. Member checking was
achieved by sending transcribed interview data to each participant following his or her interview.
Member checking was completed to determine whether the students’ perceptions were accurately
transcribed. For triangulation, the researcher coded the data collected from interviews and
questionnaires and used cross-checking against the psychometric instruments’ results for
creativity, learning styles, and problem solving styles. A peer examination was completed by an
individual with a strong background in qualitative analysis techniques. For review of one
interview, there was 96% agreement between the researcher and the peer examiner and for the
second interview, there was 92.5% agreement. To further assist with credibility, the researcher
was consistent in the use of interviewing techniques. As necessary, questions were reframed and
repeated during the interview process and follow-up questions were sent to each subject through
e-mail. To establish the authority of the researcher, the researcher made every effort to become
familiar with the domains of the athletics, science, and visual arts programs of the groups under
study. Furthermore, the researcher is a sports coach, has experience as an athletic director, and
judged science fairs and Odyssey of the Mind competitions. Workshops and conferences were
attended, such as NAGC conferences and the 2007 International Learning Styles Institute. The
researcher received training to be a VIEW user and attended VIEW follow-up workshops.
Additionally, the researcher has been teaching high school students for more than 20 years.
Another concern for the trustworthiness of a qualitative study is transferability. The
researcher used a nominated sample and dense description as strategies to establish
transferability. When selecting students for this study, the researcher made every attempt to
select students who would represent their talent domain. The purposeful sampling method
utilized by the researcher constituted original selection using one of three participation
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nomination forms (refer to Appendices, A, B, and C). Student selection occurred based on their
TTCT scores and their scores on the Participant Nomination Form. To obtain dense descriptions
to determine transferability of this study to other situations, profiles with background
information for each student were provided in Chapter Four. Additionally, information about the
demographics of the schools is in Chapter Three. This satisfies Lincoln and Guba’s (1985)
requirement that the researcher provide adequate information for another researcher to determine
transferability.
The dependability strategies utilized provided a dense description of the data, coderecode procedures, a peer examination, and triangulation. A description of the procedures and an
analysis of the procedures were given so another researcher could follow the data gathering and
data analysis processes. A code-recode procedure was used during data analysis. A peer
examination included checking for coding. Triangulation of methods was done to check for
weaknesses of one method of data collection through psychometric instruments and interviewing
methods.
To check for credibility, the researcher used reflexivity. The researcher kept notes during
the interview process to help her be aware of possible influences on the data.
The fundamental limitation of any multi-case study is that the findings cannot be directly
generalized to larger populations. Merriam (1998) recommended that because there are no
expectations of generalizations when conducting case studies, those reading the research need to
determine the transferability of data from the study. Lincoln and Guba (1985) called this process
“fittingness” (p. 124). If the fittingness is sufficiently congruent between the sending and
receiving contexts, then “the originating context may be applicable to the receiving context” (p.
124). Lincoln and Guba (1985) implied that the transferability of a study needs to be established
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by the investigator who becomes responsible for determining if the information gathered is
applicable to his or her setting. The findings on the creative behaviors, learning styles, and
problem-solving styles of the nine students in this study are meant to assist in helping others to
consider the various differences among adolescents with respect to their talent areas of athletics,
science, and the visual arts.
Implications for Education
This study has fundamental implications for how educators can approach creativity,
learning styles, and problem-solving styles of high school students. The findings of this study
imply that creativity can be exhibited by high school students from various domains. These
students have the potential to exhibit creative-thinking abilities, as indicated by the TTCT Verbal
and the TTCT Figural. How they exhibit their creativity in their talent areas may be dependent
on the needs of the domain, their creative thinking skills, learning styles, and problem-solving
styles. Additionally, the study supports the need for differentiation to meet the needs of all
students. . Knowledge of a student’s creative abilities, learning styles, and problem solving styles
offer a way for educators to differentiate instruction with student differences in mind.
Creativity. Each high school student is an individual who exhibits various creative
thinking abilities, learning styles, and problem-solving styles. To gain a fuller understanding of
an individual’s potential in these three areas, teachers and students should have knowledge of
these strengths. Additionally, this study reinforced the fact each student could easily described
himself or herself as a creative individual and was able to provide details of his or her creative
processes and products. For example, these creative talented high school athletes described
themselves as creative and were able to readily describe the nature of creativity embedded in
their talent area. Thus, they referred to creative person, process, and product. While they did not
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explicitly provide information about the creative environment, their responses to the instruments
indicated that they did have certain environmental needs (i.e., structure, authority, etc.).
Learning Styles and Problem Solving Styles. Another implication of these findings is
that educators working with high school students should consider both level and style and the
extent to which someone is creative. By understanding both level and style, student potential can
be more easily attained. Low correlations between the creative abilities and learning styles and
problem-solving styles investigated in this research existed for the students in this study. These
results highlight the need to examine students holistically. Similar to their ability to discuss their
creativity, these students were able to provide information concerning their learning styles and
problem-solving style strengths and how they used these strengths.
Suggestions for Future Research
Future Research for Quantitative Investigations
Additional studies with greater numbers would help to better understand possible
differences that could exist between students talented in athletics, science, and the visual arts.
Studies including additional domains would further an understanding of possible domain
differences. Experimental studies are suggested to determine whether programs focusing on the
development of these constructs could increase their creative problem-solving.
Suggested further research for the TTCT Verbal with the TTCT Figural. More
research with different age groups as well as with this age group would further the understanding
of the relationships between these instruments. It would be interesting to explore the correlations
produced by students representing different domains with respect to scores based on the TTCT
Verbal and Figural instruments. Studies that combine different socioeconomic groups and/or
cultural groups are also recommended.
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Suggested further research for the TTCT Verbal with VIEW. Results for the
bivariate correlational analyses between the scales of the TTCT Verbal and VIEW indicated that
for the three talent areas, statistically significant relationships occurred only with the scores of
the science students and not for the athletes or the visual arts students. To further understand
possible domain differences, studies with larger sample sizes to explore relationships based on
possible talent domain differences may be needed. .
Suggested further research for the TTCT assessments and the BE. Since no
statistically significant relationships at the p ≤ .01 were found between any of the subscales or
the average score of the TTCT verbal and any of the learning styles of the BE, additional studies
could further support the premise that these instruments are measuring unique constructs. Since
significant correlations resulted between the TTCT Figural with the BE, additional studies might
be needed to better understand why these relationships occurred.
Suggested further research for the TTCT Figural with VIEW. Since no statistically
significant correlations were found between the subscales or the average score of the TTCT
Figural and VIEW, further research to substantiate that these assessments are measuring different
constructs is suggested. This can validate the use of these two instruments to obtain information
to assist in better understanding student needs.
Suggested further research for VIEW with the BE. Further research is suggested on
different talent areas to determine relationships between VIEW dimensions and the BE,
especially those found between the psychological, emotional, and sociological strands and the
dimensions of the BE. Since this research began, a new learning style survey specifically for
high school students. It is called Learning in Vogue: Elements of Style (LIVES) might better
serve investigations for high school students (Missere & Dunn, 2005). At the time of this study,
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the BE was recommended for those of high school age through adult (Rundle, 2006). A
suggestion for future research would be to study the relationships among creative thinking
abilities measured by the TTCT Verbal and Figural, learning styles measured by LIVES, and
problem-solving styles of VIEW.
Future Research for the Qualitative Investigations
Additional multi-case studies on these talent areas and on additional talent areas might
clarify the perceptions of high school students in regard to their creativity, learning styles, and
problem-solving styles. These studies could help to establish possible domain differences and
similarities between different talent domains. A longitudinal study on talented students with
high levels of creativity might help students to better understand how their creative potential
grows from high school through graduation from college.
Summary
One of the most beneficial factors influencing the development of creative potential is
awareness of individual differences in high school students. These differences are represented
through their creative thinking abilities, learning styles, and problem solving styles. The results
from both the quantitative and qualitative methodologies of this study supported that student
differences and similarities existed among and between domains. The nine high school students
who participated in the multi-case part of this study demonstrated that they could use their
metacognitive abilities fluently to describe their creativity, learning styles, and problem-solving
styles. With this in mind, this age group provided an information-rich resource for this
researcher to learn more about the three constructs under study and, hopefully, these outcomes
will guide future investigations.
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Participant Nomination Form for Athletics
Directions: Please check the area that best describes how you view the student for each criteria
listed. Please look at this student through his or her participation in athletics, specifically to his or
her sport’s talent area.
Name of Student_______________________________________ Coach _____________________
Criteria: Please look at the statements below as they
relate to students in the area of athletics at the high
school level
1. Shows a sustained and intense interest in athletic
activities
2. Shows persistence/perseverance when working at
practice and other sports related activities
3. Shows a desire to learn more about the area of sports
(independent learner)
4. Appears to be intrinsically motivated when working
in sport related activities
5. Sets high standards for his or her work in sport
activities
6. Shows an ongoing curiosity (hunger to know more)
about sports
7. Solves problems in novel ways while working in
sport related activities
8. Seems inclined to take intellectual risks while
participating in sports
9. Has a drive to achieve in sports

10. Enjoys generating original ideas related to sport
activities
11. Shows above average ability in sport activities

12. Makes personal connections to and from his/her
sport(s).
13. Makes connections from other disciplines to sports
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Strongly
Agree
4

Agree

Disagree

3

2

Strongly
Disagree
1

Criteria: Please look at the statements below as they
relate to students in the area of athletics at the high
school level
14. Spends extended time working on increasing
performance level in sport related activities
15. Demonstrates flexibility, seeing things from
different or varied perspectives in sport related
activities
16. Assumes responsibility for important tasks in sport
related activities
17. Has a high energy level and is eager to find new
challenges related to athletic endeavors
18. Known to take the risk of trying something new
while participating in sport related activities
19. Thinks of novel, uncommon, or original ideas while
being involved in sport related activities
20. Comprehends new ideas in conversation in sport
related activities
21. Understands cause and effect, draws conclusions
and makes decisions while being involved in sports
22. Uses materials in sport related activities in
unexpected ways

Task commitment: Questions 1, 2, 3, 4, 5, 9, 14, 16, 17
Above average ability: Question 11, 12, 13, 20, 21
Creativity: Questions 6, 7, 8, 10, 15, 18, 19, 22
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Strongly
Agree
4

Agree

Disagree

3

2

Strongly
Disagree
1
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Participant Nomination Form for the Sciences
Directions: Please check the area that best describes how you view the student for each criteria
listed. Please look at this student through his or her participation in science, specifically to his or
her science area.
Name of Student ________________________________ Teacher _________________
Criteria: Please look at the statements below through
your discipline as it relates to students in the field of
science, specifically the student’s area of interest.
1. Shows a sustained and intense interest in the
science area
2. Shows persistence/perseverance when working on
projects or in activities in the science area
3. Shows a desire to learn more about the science
area(independent learner who initiates further
study)
4. Appears to be intrinsically motivated when working
on projects or in activities in the science area
5. Sets high standards for his or her work in the
science area
6. Shows an ongoing curiosity about the science area
(hunger to know more)
7. Solves problems in novel ways in the science area

8. Seems inclined to take intellectual risks while
working in the science area
9. Has a drive to achieve in the science area

10. Shows above average ability in the science area

11. Makes personal connections to and from his/her
work the science area
12. Makes connections from other disciplines to the
science area
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Strongly
Agree
4

Agree

Disagree

3

2

Strongly
Disagree
1

Criteria: Please look at the statements below through
your discipline as it relates to students in the field of
science, specifically the student’s area of interest.
13. Spends extended time working on a long term
project(s) in the science area
14. Demonstrates flexibility, seeing things from
different or varied perspectives while working in
the science area
15. Assumes responsibility for important tasks while
working in the science area
16. Has a high energy level and is eager to find new
projects and challenges in the science area
17. Known to take the risk of trying something new in
the science area
18. Thinks of novel, uncommon, or original ideas in
the science area
19. Generalizes and abstracts ideas adeptly in the
science area
20. Comprehends new ideas in conversation in the
science area
21. Understands cause and effect, draws conclusions
and makes decisions in the science area
22. Uses materials in unexpected ways

Task commitment: Questions 1, 2, 3, 4, 5, 9, 13, 15, 16
Above average ability: Question 10, 11, 12, 19, 20, 21
Creativity: Questions 6, 7, 8, 14, 17, 18, 22
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Participant Nomination Form for the Visual Arts
Directions: Please check the area that best describes how you view the student for each criteria
listed. Please look at this student through his or her participation in the visual arts, specifically in
the visual art that the student is showing talent.
Name of Student ____________________________________ Teacher __________________
Criteria: Please look at the statements below through
your subject area as it relates to students in the visual
arts at the high school level
1. Shows a sustained and intense interest in the
visual arts
2. Shows persistence/perseverance when working
on projects or in activities in the visual arts
3. Shows a desire to learn more about the area of art
(Independent learner who initiates further study)
4. Appears to be intrinsically motivated when
working on projects or activities in the visual
arts
5. Sets high standards for his or her work in the
visual arts
6. Shows an ongoing curiosity in the visual arts
(hunger to know more)
7. Solves problems in novel ways while working in
the visual arts.
8. Seems inclined to take intellectual risks in the
visual arts
9. Shows above average ability in the subject area
of visual arts
10. Makes personal connections to and from his/her
work in the visual arts .
11. Makes connection from other disciplines to the
visual arts
12. Spends extended time working on a long-term
project or activity related to visual arts
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Strongly
Agree
4

Agree

Disagree

3

2

Strongly
Disagree
1

Criteria: Please look at the statements below through
your subject area as it relates to students in the visual
arts at the high school level
13. Demonstrates flexibility, seeing things from
different or varied perspectives in the visual arts
14. Assumes responsibility for important tasks when
working in the area of visual arts
15. Has a high energy level and is eager to find new
projects and challenges in the visual arts
16. Known to take the risk of trying something new
in the visual arts
17. Thinks of novel, uncommon, or original ideas in
the visual arts
18. Generalizes and abstracts ideas adeptly in the
visual arts
19. Comprehends new ideas easily in the visual arts

20. Understands cause and effect, draws conclusions
and makes decisions when working in the visual
arts
21. Uses materials in unexpected ways while being
involved in the visual arts

Task commitment: Questions 1, 2, 3, 4, 5, 12, 14, 15
Above average ability: Question 9, 10, 11, 18, 19, 20
Creativity: Questions 6, 7, 8, 10, 16, 17, 21
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References Supporting Criteria Selected for the Participant Nomination Form
Criteria: Please look at the statements below as they
relate to students in the area of athletics at the high
school level
1. Shows a sustained and intense interest in athletic
activities (Bloom, 1985; Csikszentmihalyi, Rathunde,
Whalen, 1997, p. 275; Dunn, Dunn, & Treffinger,
1992, p.14; Winner, 1996, p. 294). Task commitment
2. Shows persistence/perseverance when working at
practice and other sports related activities (Bloom,
1988; Czikszentmihalyi et al., 1997, p. 82; Dunn et
al., 1992, p. 14; Winner, 1996). Task commitment
3. Shows a desire to learn more about the area of sports
(independent learner) (Bloom, 1988; Csikszentmihalyi
et al., 1997, p. 82; Winner, 1996). Task commitment
4. Appears to be intrinsically motivated when working in
sport related activities (Csikszentmihalyi et al., 1997,
p. 56). Task commitment
5. Sets high standards for his or her work in sport
activities (Bloom, 1985). Task commitment

6. Shows an ongoing curiosity (hunger to know more)
about sports (Csikszentmihalyi et al., p. 33) (Winner,
1996, p. 3). Creativity
7. Solves problems in novel ways while working in sport
related activities. Creativity

8. Seems inclined to take intellectual risks while
participating in sports (Dunn et al., 1992, p. 13).
Creativity
9. Has a drive to achieve in sports (Bloom, 1988; Winner,
1996).

10. Enjoys generating original ideas related to sport
activities (Dunn et al., 1992). Creativity

11. Shows above average ability in sport activities
(Bloom, 1985; Renzulli, 2005). Above average
abilities
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Strongly
Agree

Agree

Disagree Strongly
Disagree

Criteria: Please look at the statements below as they
relate to students in the area of athletics at the high
school level
12. Makes personal connections to and from his/her
sport(s). Above average ability

13. Makes connections from other disciplines to sports.
Above average ability

14. Spends extended time working on increasing
performance level in sport related activities (Bloom,
1985; Csikszentmihalyi-et al., 1997). Task
commitment
15. Demonstrates flexibility, seeing things from different
or varied perspectives in sport related activities (Dunn
et al., 1992, p. 13). Creativity
16. Assumes responsibility for important tasks in sportRelated activities (Dunn, et al., 1992, p. 14). Task
commitment
17. Has a high energy level and is eager to find new
challenges related to athletic endeavors (Dunn et al.,
1992, p.14; Winner, 1996, p. 294). Task commitment
18. Known to take the risk of trying something new while
participating in sport related activities (Dunn et al.,
1992, p. 13; Winner, 1996, p. 296). Creativity
19. Thinks of novel, uncommon, or original ideas while
being involved in sport related activities (Dunn et. al.,
1992). Creativity
20. Comprehends new ideas in conversation in sport
related activities (Dunn et. al., 1992, p. 11). Above
average ability
21. Understands cause and effect, draws conclusions and
makes decisions while being involved in sports (Dunn
et al., 1992, p. 11). Above average ability
22. Uses materials in sport related activities in unexpected
ways (Dunn et al., 1992, p. 13). Creativity
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Strongly
Agree

Agree

Disagree Strongly
Disagree
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Building Excellence Survey: Strands and Elements

Figure A1. From the Building Excellence (BE) Survey: BE 2000 Research Manual. Dunn, R. &
Rundle, S. M. (1996-2010). Reprinted with permission (S. M. Rundle, personal communication,
January 5, 2010).
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Semi-Structured Interview Questions
Question

Category

Semi-structured Interview Questions
1. How do you view your talent in your talent area

Talent

(athletics, science, visual arts)?

Perceptions of talent

2. Have you recently received any recognition or awards

Talent

in your talent area?

Awards and recognitions

3. When you hear the word creativity, what is the first

Defining creativity

thing that comes to mind? In other words what does
creativity mean to you?
4. What motivates you to be creative?

Creative person
Motivational factors

5. Think of time that you were recently creative outside

Creative product

of school and not in your talent. Describe what you did?

Being creative

6. How did you develop this idea?

Creative process
Developing ideas

7. Tell me why you think what you did was creative?

Creative product

8. Explain to me how you went through the process of

Creative process

being creative during the creative process. Try to be as

Being creative

specific as possible.
9. Think of a time that you were creative in school and

Creative product

not in your talent area. Describe what you did that was

Being creative

creative?
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Question

Category

10. Why do you think that this product/idea is creative?

Creative product
Perceptions of creativity

11. How did you develop the idea?

Creative process
Developing ideas (problem
finding)

12. How did you go through the process of being

Creative process

creative?

Working through the process

13 How is creativity used in your talent area (athletics,

Creative product

science, visual arts,)?

Being creative in talent area

14. How do you feel that you are creative in your talent

Talent/Creative person

area?

Being creative in talent area

15. Think of a creative product or outcome that you have

Creative product

done specifically in your talent area (athletics, science,

Talent area

visual arts)? Describe this product
16. Why did you think that this was creative?

Creative product
Perceptions of creativity

17. How did you develop this idea?

Creative process
Developing ideas

18. Tell me how you worked through the creative

Creative process

process to come up with this product or creative

Working though the process

outcome?
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Question

Category

19. How does your talent in your talent area (athletics,

Talent area

science, visual arts) help you to be creative in other

Perceptions of creativity

areas?
20. What are the conditions under which you can be the

Creative press

most creative?

Condition for creativity

21. What are some specific conditions that you need to

Creative press

be creative in your talent area (athletics, science, visual

Conditions in talent area for

arts)?

creativity?

22. What are the conditions that you specifically need to

Creative press

be creative outside of your talent area?

Conditions for creativity outside
of talent area

23. Do you find that you need different conditions to be

Creative press

creative when working in your talent area (athletics,

Conditions for creativity

science, visual arts,) than in other areas?
24. What does a creative risk mean to you?

Creative person
Taking creative risks

25. Explain how you take creative risks in your talent

Creative person/talent area

area?

Taking creative risks

26. How might you take a creative risk outside of your

Creative person

talent area?

Taking creative risks

27. How do you think that you learn best when learning

Learning styles

new and difficult information?

Perceptual element
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Question

Category

28. How do you think that you learn best in your talent

Learning styles

area (athletics, science, visual arts) when learning new

Learning best in talent area

and difficult information?

Perceptual element

29. How do you learn best in general outside of your

Learning styles

talent area?

Perceptual element

30. How do others influence your problem solving when

Learning styles

you’re trying to be creative?

(Sociological Element)

Problem solving styles
(Manner of Processing,
Ways of Deciding)
31. When you are specifically in your talent area, how

Talent Area

does working with others influence your creativity?

Learning styles
(Sociological Element)

Problem solving styles
(Manner of Processing)
Ways of Deciding
32. Outside of your talent area, how does working with

Learning styles

others influence your creativity?

(Sociological Element)

Problem Solving styles
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Question

Category
(Manner of Processing,
Ways of Deciding)

33. Responding to new situations. How do you prefer to

Learning styles

take in information in novel or new situations?

Perceptual (One’s preference for
learning and retaining new and
difficult information) Element

34. How do you prefer to take in new ideas in your talent

Talent area

area?

Learning styles
(Perceptual element
Psychological element)

35. Outside of your talent area, how might you respond

Learning styles

to a novel situation?

(Perceptual Element)

36. What differences do you see between how you

Learning styles

respond to something new in your talent area and how

(Perceptual element

you might respond to something outside of your talent

Psychological element)

area?
37. How would you prefer to take in difficult

Learning styles

information?

(Perceptual element
Psychological element)

Problem solving styles
(Manner of Processing)
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Question

Category

38. How would you prefer to take in difficult information Learning styles
outside of your talent area?

Perceptual element
Psychological element

Problem solving styles
Manner of Processing
39. How would you prefer to take in difficult

Learning styles/Talent area

information? Something challenging had just been given

Perceptual element

to you, how do you prefer to take in difficult information

Psychological element

in your talent area?
Problem solving styles
Manner of Processing
40. Do you notice any differences between how you

Learning styles

prefer to take in difficult information in your talent area

Perceptual element

and other areas?

Psychological

Problem solving styles
Manner of Processing
41. How do you think that you best process new and

Learning styles

difficult information?

Psychological

Problem solving styles
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Question

Category
Manner of Processing

42. In your talent area, how do you best process new and

Learning styles/Talent area

difficult information?

Psychological Element

Problem solving styles
Manner of Processing
43. Outside of your talent area do you find any

Learning styles

differences in how you process new and difficult

Psychological Element

information in the classroom?
Problem solving styles
Manner of Processing
44. Do you find any differences between your talent area

Learning styles

and other areas on how you prefer to process new and

Psychological Element

difficult information?

Problem solving styles
Manner of Processing

45. What helps you to focus when solving problems

Learning styles

creatively?

(Physiological Element
Environmental Element
Emotional Element)

Problem solving styles
(Manner of Processing)
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Question

Category
Focusing

46. In your talent area, what helps you to focus when

Learning styles

solving problems creatively?

(Physiological,
Environmental,
Emotional Elements)

Problem solving styles
(Manner of Processing)
Focusing
47. Outside your talent area, what helps you to focus

Learning styles

when solving problems creatively?

(Physiological,
Environmental,
Emotional)

Problem solving styles
(Manner of Processing)
Focusing
48. Do you see any differences between how you focus

Learning styles

in your talent area and how you focus outside of your

(Physiological,

talent area when solving problems creatively?

Environmental)

Problem solving styles
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Question

Category
(Manner of Processing)
Focusing

49. How do your problem solving styles influence your

Problem Solving Styles

creativity?

Orientation to Change
Manner of Processing
Ways of Deciding

50. How does your problem solving style help you to be

Problem Solving/Talent Area

creative specifically in your talent area?

Orientation to Change
Manner of Processing
Ways of Deciding

51. How does your problem solving style help you to be

Problem Solving

creative in other areas?

Orientation to Change
Manner of Processing
Ways of Deciding

52. How are you creative?

Creative Person
Being creative

53. How does your talent area allow you to be creative?

Talent Area
Being creative

54. How do you feel when you are creative? How does

Creative Person

creativity make you feel?
Follow-up questions by email

Category

1a. How are you creative in your talent area?

Talent area
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Question

Category
Being creative

2a. Why are you involved in your talent area?

Talent area
Motivational factors

3a. What does it mean to be creative in your talent area?

Talent area
Being creative

4a. What influences you to be creative?

Creative person
Motivation factors

5a. How do you use your creative abilities in your talent

Talent area

area?

Creative abilities

6a. How does being creative in your talent area help you

Talent area

to be creative in other areas?

Being creative

7a. How does being creative in your talent area help you

Talent area

to be creative specifically in real life situations?

Being creative

8a. What are the necessary factors that you need in the

Creative Press

environment in order for you to be creative in your talent

Environmental influences

area? In other words, what makes for a creative
environment for you personally?
9a. What increases your desire to be creative in your

Creative Person

talent area? In other words, what motivates you to be

Motivational factors

creative?
10a. How does your learning styles affect your creative
productivity in your talent area?
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Learning Style

Question

Category

11a. Describe your creative strengths?

Creative Person
Creative strengths

12a. What situational factors are needed for you to be

Creative press

creative in your talent area?

Environmental influences
Sociological/Physiological
Situational factors

13a. Why do you feel that you are creative in your talent

Talent area

area?

Perceptions of creativity

14a. Describe the steps that you believe that you take

Creative process

when you are confronted with a problem that needs a

Being creative

creative solution.
15a. Have you received any awards or recognition since

Talent area

the last time that we talked?

Awards and recognition

16a.Describe your personal creative behaviors that make

Creative person

you creative in your talent area?

Creative behaviors

17a. Describe your personal creative behaviors that make Creative person
you creative outside of your talent area?

Creative behaviors

18a. Describe the steps that you take to be creative when

Creative process/Talent area

you are confronted with a problem in your talent area

Being creative

that needs a creative solution.
18aa What is the first thing that you do when you are
confronted with a problem that needs you to be creative?
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Question

Category

18ab. What are some other things that you do?
18ac. How do you get your ideas?
18ad. What do you do as you work through the creative
process?
18ae. How do you know that you have arrived at a
creative solution?
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Permission to Participate (Student):
Parent/Guardian Consent Needed
Western Connecticut State University
Danbury, Connecticut
Instructional Leadership Doctoral Program
April, 2007

Dear
I am in the process of working on my doctoral dissertation on creative thinking, learning styles, and
problem solving styles of high school students. After an article in the July-August, 2005 Harvard
Business Review that addresses the need for creative capital in the business world, it is becoming
more evident that students need to be more than just critical thinkers but also creative thinkers.
Nurturing talent potential in all students is important in education and the question of “Are you
creative?” is becoming less important to talent development and creative thinking as “How are you
creative and how do you create?”
To assist me in studying the creative thinking, learning styles, and problem-solving styles of high
school students, I will be using students interested in athletics, science, and the visual arts.
If you agree to be a participant, I will need you to participate in a few activities. The activities
include four instruments; the Torrance Tests of Creative Thinking Figural, the Torrance Tests of
Creative Thinking Verbal, Building Excellence, and VIEW. The four tests together should take no
more than two hours to administer. The tests are to be administered at your high school immediately
after school unless arrangements have been made during school time by high school administration.
Information gathered from these instruments should help you understand your creative
thinking, learning styles, and problem-solving styles and potentially help you to become a
better problem solver and make learning easier for you. Upon request, this information will be
given to you.
If you are under eighteen or are eighteen and have signed an authorization/waiver indicating that the
student upon reaching the age of 18 waives certain legal rights and authorizes the students’
parents/guardians to be central in decision-making, I need parental permission for you to be a
participant. The results are to be confidential and used to help me better understand creativity of
students at the high school level. Please be assured that any information that you provide, the
researcher will hold in strict confidence. At no time will your name be reported along with your
responses. All data will be reported in-group form only. In addition the research study has been
reviewed by the University’s Institutional Review Board.
Please understand that your participation in this research is voluntary. You are free to withdraw at
any time during this study without penalty and to remove any of the data that you have contributed.
You may receive a final report of the research results in aggregate form upon request to the
researcher.
Sincerely,
Billie L. Woodel
Doctoral Candidate at WCSU and Researcher

E-mail Addresses
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Western Connecticut State University
Permission to Study Students
Doctoral Dissertation Research
April , 2007
Creativity, Learning Style, and Problem-Solving Style of Talented Secondary School Students

I acknowledge that the signer of this consent form has been informed of and understands the
nature and purpose of this study and freely consents to participate.
School____________________________________________________ Date ___________________
Name of student ____________________________________________________________________
Parent or Guardian (please print):

_____________________________________________________

Relationship to Minor: _______________________________________________________________
Signature of Parent or Guardian: _______________________________________________________
Project Director: __Billie L. Woodel-Johnson_____ Date April, 2007
I will need you to stay one day after school for two hours.
Days that you are available after schools for two hours from May 21 to June 14, 2007. We will meet
in room G310 from 2:30-4:30 and 5:00 to 7:00pm. Please check all that apply.
____Mon.
___ Thurs
____Tues.
___ Fri
____Wed.
Please return to Mrs. Woodel or her designee
Email address or best way to get in touch with you ____________________________

Your Talent Area (s) ___________________________
Teacher(s) or Coaches who know your talent in the talent area
Name of teacher__________________________________
Name of teacher__________________________________
Name of coach ___________________________________
Name of coach ___________________________________
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Permission to Participate (Student):
Parent/Guardian Consent Not Needed
Western Connecticut State University
Danbury, Connecticut
Instructional Leadership Doctoral Program
April, 2007
Dear
I am in the process of working on my doctoral dissertation on creative thinking, learning styles, and
problem solving styles of high school students. After an article in the July-August, 2005 Harvard
Business Review that addresses the need for creative capital in the business world, it is becoming more
evident that students need to be more than just critical thinkers but also creative thinkers. Nurturing talent
potential in all students is important in education and the question of “Are you creative?” is becoming less
important to talent development and creative thinking as “How are you creative and how do you create?”
To assist me in studying the creative thinking, learning styles, and problem solving styles of high school
students, I will be using students interested in athletics, science, and the visual arts.
If you agree to be a participant, I will need you to participate in a few activities. The activities include
four instruments; the Torrance Test of Creativity Figural, the Torrance Test of Creativity Verbal, Building
Excellence, and the VIEW. The four tests together should take no more than two hours to administer.
The tests are to be administered at your high school immediately after school unless arrangements have
been made during school time by high school administration. Information gathered from these
instruments should help you understand your creative thinking, learning styles, and problem
solving styles and potentially help you to become a better problem solver and make learning easier
for you. Upon request, this information will be given to you.
If you are under eighteen or are eighteen and have signed an authorization/waiver indicating that the
student upon reaching the age of 18 waives certain legal rights and authorizes the students’
parents/guardians to be central in decision-making, I need parental permission for you to be a participant.
The results are to be confidential and used to help me better understand creativity of students at the high
school level. Please be assured that any information that you provide, the researcher will hold in strict
confidence. At no time will your name be reported along with your responses. All data will be reported
in-group form only. In addition the research study has been reviewed by the University’s Institutional
Review Board.
Please understand that your participation in this research is voluntary. You are free to withdraw at any
time during this study without penalty and to remove any of the data that you have contributed. You may
receive a final report of the research results in aggregate form upon request to the researcher.
Sincerely,

Billie L. Woodel
Doctoral Candidate at WCSU and Researcher

E-mail Addresses

381

Western Connecticut State University
Permission to Study Students
Doctoral Dissertation Research
April, 2007
Creativity, Learning Style, and Problem Solving Style of Talented Secondary School Students

I acknowledge that the signer of this consent form has been informed of and understands the
nature and purpose of this study and freely consents to participate.
School____________________________________________________ Date ___________________
Name of student ____________________________________________________________________
Signature of Student ________________________________________________________________
Project Director: __Billie L. Woodel-Johnson_____ Date April, 2007
I will need you to stay one day after school for two hours.
Days that you are available after schools for two hours from May 21 to June 14, 2007. We will meet
in room G310 from 2:30-4:30 and 5:00 to 7:00pm. Please check all that apply.
____Mon.
___ Thurs
____Tues.
___ Fri
____Wed.
Please return to Mrs. Woodel or her designee
Email address or best way to get in touch with you ____________________________

Your Talent Area (s) ___________________________
Teacher(s) or Coaches who know your talent in the talent area
Name of teacher__________________________________
Name of teacher__________________________________
Name of coach ___________________________________
Name of coach ___________________________________
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Western Connecticut State University
Danbury, Connecticut
Instructional Leadership Doctoral Program
October, 2007

Name_______________________________________
Circle: F or M

Date___

Date of Birth ___________ Age ______ Grade ______

Talent Area(s)
_____________________________

________________________

______________________________

________________________

Awards/ Recognition received in your talent area(s)
_____________________________________________
_____________________________________________
_____________________________________________
_____________________________________________
_____________________________________________
_____________________________________________
_____________________________________________
Have you thought about pursuing a career in your talent area? Circle: Yes or No
Address to send you information: ___________________________________________
Email address: __________________________________________________________
Home phone _____________________________
Optional:
Define creativity

Someone you feel can tell me about your talent?
Name:
Circle
_______________________________
Coach/Teacher
_______________________________
Coach/Teacher
_______________________________
Coach/Teacher
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Talent Area
_________________
_________________
_________________
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Western Connecticut State University
Danbury, Connecticut
Instructional Leadership Doctoral Program
October, 2007
Dear _________________________________,
Thank you for being part of my study on creativity. After reviewing your scores on the four instruments
that you took previously and feedback from your teachers and/or coaches, I would like you to be part of a
smaller follow-up study to help me better understand how talented secondary school students think
creatively.
First, I will need you to agree to be interviewed by signing this permission slip. The interview will be
audio-taped. I expect additional time for meeting with me is approximately forty to forty-five minutes. I
will be sending you additional information once you have agreed to be a participant and I have received
the signed agreement to participate. In addition, I will send your transcribed interview to you to clarify
that it was correctly transcribed and then meet with you for five or ten minutes to confirm your thoughts
on creativity.
Please understand that your participation in this research is voluntary and information gathered
confidential. At no time will your name be reported along with your responses. You are free to withdraw
at any time during this study without penalty and to remove any of the data that you have contributed.
You may receive a final report of the research results in aggregate form upon request to the researcher.
The information that you contribute will be available to you and may assist you to become an independent
learner and a better problem solver.
I am looking forward to an opportunity to learn how you personally perceive creative thinking and go
about being creative.
I would like to interview during the month of October, 2007.
Sincerely,

Billie L. Woodel
High School
Home Email:
School Email

Home Address

I have agreed to be interviewed by Mrs. Woodel for her research study:
I am available after school:
Days: Mon. Tues. Wed. Thurs. Fri
Times: _____________________________________
I can also interview on Saturday. ________
Signature of Student _____________________________________________Date __________
Signature of Parent or Guardian ____________________________________Date __________
Home email address ____________________________ Home Phone ______________________
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Descriptive Statistics for Torrance Tests of Creative Thinking
Table K 1
Descriptive Statistics for Torrance Tests of Creative Thinking Verbal B Form for the 105
Participants
TTCT Verbal

Descriptive Statistics
Mean

Std Deviation

Kurtosis

Skewness

Verbal Fluency

106.71

16.40

-.085

.152

Verbal Flexibility

104.72

15.27

-.578

.153

Verbal Originality

116.88

15.08

.133

-.275

Verbal Average Score

109.41

14.91

-.230

.027

Table K 2
Descriptive Statistics for Torrance Tests of Creative Thinking Verbal Form for the 36 Athletes
TTCT Verbal

Descriptive

Statistics

Mean

Std Deviation

Kurtosis

Skewness

Verbal Fluency

108.22

20.48

-.074

-.746

Verbal Flexibility

104.67

18.21

.116

-.928

Verbal Originality

117.22

18.56

-.388

-.496

Verbal Average Score

110.03

18.48

-.103

-.771
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Table K 3
Descriptive Statistics for Torrance Tests of Creative Thinking Verbal Form for the 35 Science
Students
TTCT Verbal

Descriptive

Statistics

Mean

Std Deviation

Kurtosis

Skewness

Verbal Fluency

103.80

14.52

-.074

.055

Verbal Flexibility

103.09

13.30

.116

-.458

Verbal Originality

115.31

14.02

-.388

.636

Verbal Average Score

107.31

13.03

-.103

-.249

Table K 4
Descriptive Statistics for Torrance Tests of Creative Thinking Verbal Form for the 34 Visual Arts
Students
TTCT Verbal

Descriptive

Statistics

Mean

Std Deviation

Kurtosis

Skewness

Verbal Fluency

108.12

13.11

.732

.732

Verbal Flexibility

106.47

13.97

.389

.389

Verbal Originality

118.12

12.02

.138

.138

Verbal Average Score

110.91

12.47

.574

.574
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Table K 5
Descriptive Statistics for Torrance Tests of Creative Thinking Figural for 105 Participants
TTCT Figural

Descriptive Statistics
Mean

Std Deviation

Kurtosis

Skewness

Figural Fluency

103.51

16.81

-.201

.250

Figural Originality

109.83

14.78

-.220

-.339

Figural Titles

110.46

19.67

-.593

-.172

Figural Elaboration

106.14

16.56

-.509

.091

111.31

15.04

-.031

-.032

108.49

11.23

-.500

-.052

Figural Resistance to
Premature Closure
Figural Average Score
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Table K 6
Descriptive Statistics for Torrance Tests of Creative Thinking Figural for the 36 Athletes
TTCT Figural

Descriptive Statistics
Mean

Std Deviation

Kurtosis

Skewness

Figural Fluency

106.14

17.10

-.216

.423

Figural Originality

110.86

14.21

-.328

-.372

Figural Titles

107.36

21.29

-.865

-.129

Figural Elaboration

102.86

17.53

-.378

.226

113.31

14.05

.161

.170

108.08

10.63

-.652

-.053

Figural Resistance
Premature Closure
Figural Average Score

Table K 7
Descriptive Statistics for Torrance Tests of Creative Thinking Figural for 35 Science Students
TTCT Figural

Descriptive Statistics
Mean

Std Deviation

Kurtosis

Skewness

Figural Fluency

103.77

15.56

-.798

.091

Figural Originality

106.43

15.37

.143

-.482

Figural Titles

110.09

19.26

-.296

-.071

Figural Elaboration

105.69

15.04

-.785

-.260

Figural Res Pre Closure

110.43

13.30

.090

-.017

Figural Average Score

108.08

10.63

-.661

-.053
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Table K 8
Descriptive Statistics for Torrance Tests of Creative Thinking Figural for 34 Visual Arts
Students
TTCT Figural

Descriptive Statistics
Mean

Std Deviation

Kurtosis

Skewness

Figural Fluency

100.47

17.73

.251

.281

Figural Originality

112.24

14.52

-.798

-.103

Figural Titles

114.12

18.22

-.481

-.189

Figural Elaboration

110.09

16.64

-.623

.263

110.12

17.73

-.382

-.079

109.82

12.46

-.427

.048

Figural Resistance
Premature Closure
Figural Average Score
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Appendix L
Building Excellence Survey Descriptive Statistics
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Descriptive Statistics for Building Excellence Survey
Table L 1
Descriptive Statistics for Perceptual Elements for 105 Participants
Mean
Auditory

Std. Deviation

Kurtosis

Skewness

5.60

43.02

-.868

-.154

Visual picture

41.31

35.78

1.650

-.888

Visual word

15.48

31.23

-.183

-.186

Tactual

28.69

33.25

-.005

-.312

Kinesthetic

22.98

35.53

.070

-.250

Verbal Kinesthetic

48.93

26.18

.057

-.454

Note. The mean and standard deviation were calculated using the raw scores obtained before
conversion to a standard score. For auditory, visual word, and kinesthetic, the mean results
indicated that for these students their preference for either of these styles depended on the
situation. The means for visual picture, tactual, and visual kinesthetic indicated that these
students preferred to take in and retain information using these learning styles.
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Table L 2
Descriptive Statistics for Psychological Elements for 105 Participants
BE Variable

Descriptive Statistics
Mean

Analytic/Global
Reflective/Impulsive

Std. Deviation

Kurtosis

Skewness

5.71

33.21

.792

-.001

-11.67

45.28

-.346

.139

Note. The mean and standard deviation were calculated using the raw scores obtained before
conversion to a standard score. For the analytic/global element, the mean for these students’
indicated that they preferred to use both analytic and global characteristics for processing
information. These students preferred to make decision using a reflective or impulsive style
depending on the learning situation.
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Table L 3
Descriptive Statistics for Environmental Elements for 105 Participants
Mean
Sound

Std. Deviation

Kurtosis

Skewness

-21.19

51.43

-.986

.240

Light

0.48

57.52

-1.013

.028

Temperature

12.5

51.04

-.778

.305

Seating

12.5

51.04

-.497

-.410

Note. The mean and standard deviation were calculated using the raw scores obtained for the
environmental elements before conversion to a standard score. The mean for all of the learning
styles of the environmental elements for these 105 students indicated that it depended on the
situation.
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Table L 4
Descriptive Statistics of Physiological Elements of 105 Participants
Mean
Early AM

Std. Deviation

Kurtosis

Skewness

-41.90

57.47

-.188

.922

Late AM Early Afternoon

-1.67

52.15

-1.109

-.028

Late Afternoon

13.69

49.87

-.781

-.374

Evening

13.81

65.25

-1.223

-.201

Intake

-2.86

50.31

-.752

.009

-14.52

48.85

-1.024

.342

Mobility

Note. The mean and standard deviation were calculated using the raw scores obtained before
conversion to a standard score. Except for early am, the mean for these 105 students scores
indicated that it depended on the situation in which they were learning. The mean for early am
meant that they did not have a preference to learn during this time of day.
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Table L 5
Descriptive Statistics of Emotional Elements for 105 Participants

Motivation
Task Persistence
Conformity
Structure

Mean

Std. Deviation

Kurtosis

Skewness

6.31

26.07

.272

-.354

32.38

37. 45

.911

-.697

-27.26

33. 51

-.258

-.563

2.02

39.53

.386

-.196

Note. The mean and standard deviation were calculated using the raw scores obtained before
conversion to a standard score. If this was not done all means and standard deviations would be
50 and 10 respectively. The mean results for motivation and structure indicated that these
students preference for these two learning styles depended on the situation. This group preferred
to single-task and they were less conforming.

398

Table L 6
Descriptive Statistics of Sociological Elements for 105 Participants
Sociological Elements

Mean Std. Deviation

Kurtosis

Skewness

Alone

42.50

45.19

-.703

-.484

Pair

16.90

44.73

-.046

-.684

Small Group

-21.90

44.73

-.763

.111

Large Group

-63.21

43.17

.524

1.150

-2.26

47.75

-.712

.017

-18.45

40.06

.020

.254

Authority
Variety

Note. The mean and standard deviation were calculated using the raw scores obtained before
conversion to a standard score. If this had not been done all means and standard deviations would
be 50 and 10 respectively. For these 105 students, the mean result for the learning style of alone
indicated that they preferred to work by themselves. The mean results for pair, small group,
authority, and variety showed that it depended on the situation, whereas the mean for large group
indicated that this group did not prefer to work in large groups when learning.
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Appendix M
Descriptive Statistics for the Three Dimensions of VIEW
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Table M 1
Descriptive Statistics for the Three Dimensions of VIEW
VIEW Dimensions

Subjects

Mean

sd

Kurtosis

Skewness

70.00

18.10

Sample

67.61

21.28

-.487

-.033

Athletics

74.39

19.66

.002

-.355

Science

72.11

20.92

-.045

-.159

Visual arts

55.79

18.74

.034

.388

28.70

10.80

Sample

33.12

9.31

-.236

.078

Athletics

31.03

9.85

.086

-.039

Science

34.77

9.28

-.763

-.056

Visual arts

33.64

8.57

-.324

.628

33.70

8.60

Sample

33.88

10.29

-.487

-.134

Athletics

32.86

9.74

-.182

.037

Science

39.91

8.57

-.873

-.005

Visual arts

28.74

9.49

-.810

-.309

Orientation to Change
Explorer/Developer

Manner of Processing
External/Internal

Ways of Deciding
Person/Task

Note: Population: N = 1111; Sample: n = 105; Athletics: n = 36; Science: n = 35; Visual Arts: n
= 34
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